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WROUGHT IRON TUBE FOE CABLE RAILWAYS. 

In view of the success attending the introduoUon of the 
cable railway in San Francisco and Chicago, there can 
scarcely be any doubt that it is the street railway system of 
the future, destined to supersede the present mode of pro- 
pelling street cars by horse power, owing to Its many ad- 
vantages, such as greater speed, economy of motive power, 
and occupaacy of much less space in the streets. 

The engraving we present in this issue illustrates a new 
system of tube for cable railways. 

This tube is made up sections bolted together, each section 
being a self-contained girder, the upper chord of which has 
a continuous slot, admitting the grip bar to the interior of 
the cable tube. Each section consists of two opposite side 
plates, the upper portions of which are bent so as to con- 
verge toward each other. To their upper edges are riveted 
angle bars of proper shape, far enough apart to form the con- 
tinuous slot above referred to. The lower edges of these 
side plates are connected with angle bars to a bottom plate. 
The side plates, and preferably also the bottom plate, and 
the top and bottom angles, extend throughout the entire 
length of the section, thus forming a self-contained girder, 
of which the upper angles form the top chord, the side 
plates, the webs, and the lower angles and bottom plate the 
bottom chord. 

To provide against lateral pressure on the sides of the 
tube from the pavement and from vehicles crossing over the 
top chord angles, a series of braced frames are riveted to the 
sides and bottom of the tube, consisting of angle ribs, lower 
transverse channel beams, or heavy angles, and inclined 
brace bars, riveted (o the upper end of the angle ribs, and to 
the ends of the lower transverse channel beams or angles. 

The body of the girder or tube is about 33 inches deep; 
the transverse channel beams are 8 inches deep. The clear 
width of the body of the tube in its lower portion is 13 



inches, and the length of the transverse channel beams is 40 
inches; being the widest part of the tube at any point. The 
sections are made in convenient lengths of about 16 feet, the 
connection between two consecutive sections being made by 
bolts through angle ribs at their ends. Thus a continuous 
tube or conduit is formed, complete in itself. 

Tlie work of laying the tubes is extremely simple. A 
trench is dug 3 feet deep from the surface and 8 feet 8 inches 
wide, for a distance of a block at a time, into which are 
lowered the tubes, and, after having beeii properly leveled 
up and bolted together and connected to the track stringers 
by three-quarter inch round rods attached to the angle ribs 
on the tubes, the work of closing up the ditch begins. First 
the space under and alongside of the tube is filled with con- 
crete to within a foot of the surface of the street, sand to 
the depth of several inches is then thrown on, and the whole 
paved over with Belgian blocks. 

Every alternate tube is provided with a manhole in one 
of the web plates, affording access to the tube for the pur- 
pose of introducing or removing the cable, oiling the sheaves, 
etc. At each of these manholes a chamber is made in the 
concrete, accessible from the street through a square open- 
ing alongside the track, which is covered with a cast iron lid. 

It will be seen that the whole process of laying these 
tubes is so very simple, that the advantages of this system 
of tubes are quite apparent. The limited width of the trench, 
which leaves the tracks wholly intact, enables the construc- 
tion of the cable railway to proceed without interfering with 
the running of the horse cars, or requiring any temporary 
side tracks or movable bridges, where existing '.ines of horse 
railway are changed into cable railway. In this connection 
Ml-. George Rice, Chief Engineer of the Cable Division of 
the Union Passenger Railway Company, of Philadelphia, 
which company is now completing the laying of 20 miles of 
this tube, writes in response to an inquiry: 



" I have made a careful examination of the different cable 
roads in California and Chicago, and I believe our Phila- 
delphia system of cable tubes is the best for several reasons. 
It is simple in its construction, and consequently cheaper 
thauany of the existing systems of tubes that have any 
claim to permanency. These tubes can be laid more rapid- 
ly, and for construction on an existing line of horse railway, 
without interference with the traffic, this system has no 
rival. 

" It would be impossible to build a cable line, such as is in 
use in Chicago or on Market Street, San Francisco, without 
side tracks or some device, such as a movable bridge, on 
which to pass the cars over the break in the street. In a 
narrow street the side tracks are not admissible, and the 
bridge device would be a cumbersome and expensive means 
of keeping the cars in motion over the work," etc. 

Any further information in regard to the tube, relating to 
the construction, cost, etc., can be obtained on application 
to the inventor, A. Bonzano, Chief Engineer of the Phoenix 
Bridge Company, at Phoenixville, Pa. This system of 
tubes is patented in the United States and Great Britain. 



Dynamite. 

At a recent meeting of the Engineers' Club, of Philadel- 
phia, Mr. J. J. De Kinder presented an illustrated descrip- 
tion of a method of removing condem ned machinery by dy- 
namite, as practiced by him in the case of the side levers of 
the old Cornish pumping engine at Spring Garden Water 
Works, Philadelphia, which weighed 39,000 pounds each. 
Drilling, tapping, and breaking each beam in two, with a 
half pound of dynamite, and without injury to the building 
or other machinery, occupied thirteen hours. Even had dis- 
patch been unnecessary, it might have taken two weeks to 
do this work by the ordinary methods. 
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THE STATE OF MANUFACTUBING. 

Visits during tlie fii-st balf of May to the manufacturing 
towns in four counties of Connecticut show a condition of 
business activity much more favorable than the general re- 
ports in the newspapers, taken from all parts of the country, 
would seem to justify. Perhaps much of this difference is 
to be attributed to the varied character of the industries in 
those portions of the one State visited. Machine tools, guns, 
sewing machines, machine screws, bicycles, small tools, 
builders' hardware, bench hardware, nuts and bolts, screw 
taps and dies, butt binges, pumps, drop and lever presses, 
steam, water, and gas fittings, and many other branches of 
productive work of which the general public are in contin- 
ual need are in the usual demand. In no one department of 
productive industry is there evidence of a permanent falling 
off in demand, although tliere is a tendency to crowd down 
the prices. So, on the other hand, there is no unusual de- 
mand for tlie productions of any department. In some in- 
stances the hours of labor have been temporarily shortened; 
in otheis (two) the number of men has been curtailed. But 
in the first instance a return to the original full time is shortly 
expected, and in the other the men were discharged because 
of a glut in the specialties they produced. One establish- 
ment that in early spring shortened its hours of labor is now 
working overtime in its most important departments. 

Some annoyance has been caused by the debates and de- 
lays in Congress on the matter of a tariff on foreign produc- 
tions as affecting home manufactures, and some of the manu- 
facturers attribute the falling off of orders to the uncertainty 
which this state of Congressional business produced. But 
there is a better feeling than there was during the pending 
and threatening of the Morrison bill, and it seems possi- 
ble that the old notion of a presidential election year prov- 
ing to be one of general business depi-ession may be shown 
to be unfounded. 



is a honeycomb instead of a solid; and it is not even a series 
of layers of fibers, as is wrought iron, or of a network of 
flbei'S, as is cast steel, but it is a mass of material of which 
pure iron itself is not always the largest part. Recent im- 
provements, however, have given the pure metal a preponder- 
ance over the foreign palpable matter and the air spaces. 
But this con.stitution is not common. 

Even heating is necessary to caseharden cast iron; and 
yet the heat must be less than that allowed for wrought iron 
and low steel, for at much less than the white heat for 
wrought iron or the " high heat" for carbonized steel, the 
cast iron would disintegrate. The cast iron should be heated 
to a soft red heat and then sprinkled with powdered prussiate 
of potash and sal ammoniac in proportions of two of prus- 
siate and one of sal ammoniac, and then immediately 
plunged into a cold water bath. It will not do, in the mat- 
ter of casehardening cast iron, to return the iron to the fire, 
or to use the flux as a paste. Put it on as a powder, and 
plunge immediately into cold water. 
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PORCELAIN HEADED NAILS. 

One of the familiar illustrations of the benefit of rapid ma- 
chinery in producing articles of use combined with elegance, 
is in the manufacture of the ornamentally headed nails 
used for picture hanging and similar purposes. The heads 
of these nails are of porcelain or glass, held in'a gilt brass 
setting, and the shanks are of iron wire. The heads are 
moulded from opaque porcelain or transparent glass, and 
the settings are made from sheet brass in the dies of a press. 
A disk of brass is cut from a sheet, and a small hole made in 
its center. The disk is drawn down through the center of 
the die, forming a tube-like neck which is afterward tapped 
in a machine, thus forming a nut for the reception of the 

threaded headend of the wire shank. 

f 
The press forms the setting into a cup shape for the glass 

or porcelain head, and this, when inserted, is held in posi- 
lion by having its edges turned in over the head by a press. 
The wire shank is pointed in a rotary press which draws the 
wire down to a point in dies or scores that form the pointed 
portion four sided. On two of these sides a film or sprew 
is left that is removed by a trimming press. 

The formation of the screw thi-ead on the other end of the 
wire shank is somewhat interestmg. The thread is not cut 
with dies — in fact, it is not cut at all. It is rolled up from 
the material of the shank, and the threaded portion becomes 
larger than the original wire. There is a fixed die in a 
press, the die having been milled on a slant to repi-esent 
the V-threads of a certain pitch. The die is perfectly flat, 
and these scores are simply cuts of a V-form running diag- 
onally across it. Another die exactly like the fixed one is 
attached to a reciprocating arm, so as to traverse across the 
fixed die. Between these dies the shank is passed under 
pressure, and the result is a perfect thread at the rate of at 
least one hundred gross per day, the only attendant being a 

boy. 

. 1^ I « I » 

SOFTENING AND HARDENING CAST IRON. 

Questions have lately been asked as to the possibility of 
altering the texture or changing the qualities of oast iron by 
heating and chilling. In the respect of resistance to the 
superficial changes which are induced on steel by heating 
and sudden chillings, oast iron stands alone. It is amenable 
to the gradual influences of heat, but it will not contract nor 
harden, like steel or wrought iron, under sudden changes 
from heat to cold. And yet hard cast iron may be annealed, 
as it is done daily by tons, the heat being supplemented by 
the pyrogenous oxide of iron, the hot oxidized scale, such 
as is seen at the base of the blacksmith's anvil. It can be 
annealed also, if the articles are small enough, by being 
heated in a bituminous coal Are, and then buried until cool 
in a bed of the coal siftings. This sort of annealing is en- 
tirely unlike that for hard wrought iron or obdurate steel, as 
in these cases only clean charcoal is to be used, any taint of 
sulphur being a source of injury. But in annealing hard 
cast iron the softening qualities of the sulphur contained in 
bituminous coal is what is required. Some of the most in- 
tractable specimens of cast iron, no larger in diameter than 
a pipe stem, that refused to yield in a genial charcoal fire 
when packed with bone, lime, and charcoal, softened to 
usable condition by one heating in bituminous coal. 

As to hardening of cast iron there is no ordinary process 
that is generally convenient, except that of casehardening. 
In this the cast iron article should be polished as well as 
finished — the surface being made as homogeneous as can be 
— so that the flux of casehardening be given as large a sur- 
face for action as possible; for the composition of cast iron 



The Petroleum ludustr j. 

From recent statistics it appears that there are 30,000 pio- 
ducing oil wells in Pennsylvania, yielding at present 60,000 
barrels of oil a day. It requires 5,000 miles of pipe line and 
1,600 ii'on tanks, of an average capacity of 25,000 barrels 
each, to transport and store the oil and surplus stocks. There 
are now nearly 38,000,000 barrels of oil stored in the region 
in tanks. This oil would make a lake more than one mile 
square and ten feet deep. The money actually invested in 
petioleum production since 1860 is estimated to be more than 
$425,000,000, of which |300,000,000 was capital from New 
York city. Since 1880 more than $12,000,000 has been uf.ed 
in building iron tanks, and nearly as much in pipe lines, all 
by one corporation. The tanks cost on an average $8,000 
each. A 35,000 barrel tank is 90 feet in diameter and 28 
feet high ; 100 tons of iron are used in constructing one. The 
annual loss fi'om lightning by the use of iron tanks is very 
great, as they form an attractive path to earth for electiicity. 

The speculative transactions in petroleum represent more 
than 1400,000,000 annually. The lowest price crude pe- 
troleum ever brought was 10 cents a barrel, in 1861. In 
1859, when there was only one well in existence. Colonel 
Drake's Pioneer at Titusville, the price was $24 a barrel. 
Besides the 5,000 miles of pipe line in u.^e in the oil regions, 
there are in operation 1,200 miles of trunk pipe lines connect- 
ing the region with Cleveland, Pittsburg, Buffalo, and New 
York, and lines building to Philadelphia and Baltimore. In 
the line between Olean and New York 16,000 barrels of oil 
are transported daily. These lines aie all the property of 
the Standard Oil Company, except one between Bradford 
and Williamsport, Pa. The Standard employs 100,000 men, 
The product of its refineries requires the making of 25,000 
oak barrels of 40 gallons each, and 100,000 tin cans holding 
5 gallons each, every day The first American petroleum 
ever exported was in 1863. Charles Lockart, of Pittsburji, 
sent nearly 600,000 gallons to Europe in that year, and sold 
it for $3,000 less than the cost of transportation. In 1883 
nearly 400,000,000 gallons were exported, lor which 
$60,000,000 were returned to this country. 



Simple Intensifier for Gelatine Negatives. 

The mercury intensifier for gelatine plates, now largely 
used by photographers, has been somewhat improved by 
Mr. H. J. Newton quite recently. 

The advantages claimed for it are its simplicity, speed, 
and in giving to the negative a good color. The intensifier, 
combining mercury, iodide of potassium, and hyposulphite 
of sodium, sometimes gives to a negative a yellow color, 
which makes it a slow printer. The solution will not keep 
well, but soon precipitates. 

Mr. Newton's formula overcomes these objections. He 
first takes 10 grains of bichloride of mercury, pulverizes it 
in a mortar, and dissolves in 10 ounces of water. He next 
dissolves 190 g.i-ains of iodide of potassium in 3 ounces of 
water, and g.radually pours the same into the mercury solu- 
tion. A red precipitate occurs, but will be redissalved when 
the whole amount of iodide of potassium has been added. 

The 13 ounces of concentrated solution thus formed is 
now diluted by the addition of 24 ounces of water. The in- 
tensifier will keep clear for a long time, and so retain its 
strength. 

To intensify, Mr. Newton pours a sufficient quantity of 
the intensifier into a tray, aad immerses in the same the dry 
or dried negative. The action of tlie intensifier takes place 
in a few seconds, and the intensification is completed in two 
or three minutes. 

The plate is then washed and immersed for a few seconds 
in a very dilute solution of hyposulphite of sodium, again 
washed, and dried. Negatives in which there was very little 
detail in the shadows have been very easily brought up to 
good printing density with this intensifier. It is essential 
that the hyposulphite of soda shall be eliminated from the 
plate before intensification. To avoid an extended washing 
for that purpose, Mr. Newton quickly dissolves out the hypo 
from the film by pouring over the latter, after fixing, a solu- 
sion of 5 to 10 grains of nitrate of lead to the ounce ol 
water. 

Its action is easily observed by the formation on the film 
of a milky precipitate, which may be easily washed off. 



Among the recent patents is one for the combination of a 
holy water font and a poor box. 
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To Cure a Damp Cellar. 

A correspondent inquires of the editor of the American 
Arehiteci what remedy he would suggest for curing a damp 
cellar. 

The difflculty to be overcome, presents the questioner, in a 
new house is the wet cellar. Conditions present, concrete 
not strong enough to resist the hydraulic pressure through a 
clay soil. No footings under wall (which are of brick). 
No cement on outside of wall. The water evidently, how- 
ever, forces its way through the concrete bottom. 

(a) Will recoucreting (using Portland cement) resist the 
pressure of water and keep it out? 

(J) If not, will a layer of pure bitumen damp-course be- 
tween the old and new concrete do the work? 

(c) Will it do any good to carefully cement the walls on 
the inside with rich Portland cement, say 3 feet high, to ex- 
clude damp caused by capillary attraction through the brick 
wall? 

In reply lo the above queries the editor gives the following 
hints, which are equally applicable to builders of new houses 
as to those occupying old houses with damp cellars: 

It is doubtful whether even Portland cement concrete 
would keep back water under sufficient pressure to force it 
through concrete made of the ordinary cement. The best 
material would be rock asphalt, either Seyssel, Neufchatel, 
Val de Travers, Vorwohle, or Limmer, any of which, melted, 
either with or without the addition of gravel, according to 
the character of the asphalt, and spread hot to a depth of 
three-quarters of an inch over the floor, will make it per- 
fectly water tight. The asphalt coating should be carried 
without any break 18 or 20 inches up on the walls and piers, 
to prevent water from getting over the edge; and if the hy- 
drostatic pressure of the water should be sufficient to force 
the asphalt up, it must be weighted with a pavement of brick 
or concrete. This is not likely to be necessary, however, 
unless the cellar is actually below the line of standing water 
around it. 

This, although an excellent method of curing the trouble, 
the asphalt cutting off ground air from the house, as well as 
water, will be expensive, the cost of the asphalt coating be- 
ing from 30 to 23 cents a square foot; and perhaps it may 
not be necessary to go to so much trouble. It is very un- 
usual to find water making its way through ordinary good 
concrete, unless high tides or inundations surround the 
whole cellar with water. If the source of the water seems 
to be simply the soakage of rain into the loose material filled 
in about the outside of the new wall, we should advise at- 
tacking this point first, and sodding or concreting with coal 
tar concrete, a space 3 or 4 feet wide around the building. 
This, if the grade is first made to slope sharply away from 
the house, will throw the rain which drips from the eaves, or 
runs down the walls, out upon the firm ground, and in the 
course of two or three seasons the filling will generally have 
compacted itself to a consistency as hard or harder than the 
surrounding soil, so that the tendency of water to accumu- 
late just outside the walls will disappear; while the concrete, 
as it hardens with age, will present more and more resistance 
to percolation from below. 

For keeping the dampness absorbed by the walls from af- 
fecting the air of the house, a Portland cement coating may 
be perhaps the best means now available. It would have 
been much better, when the walls were first built, to brush 
the outside of them with melted coal tar; but that is proba- 
bly impracticable now. If the earth stands against the walls, 
however, the cement coating should cover the whole inside 
of the wall. The situation of the building may perhaps ad- 
mit of draining away the water which accumulates about it, 
by means of stone drains or lines of drain tile, laid up to the 
cellar walls, at a point below the basement floor, and car- 
ried to a convenient outfall. This would be the most desira- 
ble of all methods for drying the cellar, and should be first 

tried. 

■ * « ■ > » 

Snlpburlc Acid Tests. 

As we all know, this acid is one of the most commonly 
used for technical purposes; it also forms an important part 
in the manufacture of carbonic acid gas. The large and 
constantly increasing consumption renders it necessary that 
it should be of a pure nature. Ingredients which happen to 
be found in sulphuric acid during the process of manufac- 
turing may not be of any consequence for some purposes, 
but will for others. It should not contain any arsenic, sub- 
nitric or sulphurous acid, nor any chlorine; which ingredi- 
ents act more or less injuriously. 

For carbonic acid gas we require, without doubt, a pro- 
duct which should be entirely free from the above ingredi- 
ents; and although manufacturers may wish to deal fairly 
with the consumer in every way, it may sometimes happen 
that one or more of the above impurities are found in it. 
Without special test they cannot be detected. It is, there- 
fore, advisable to always test purchases of sulphuric acid for 
their purity, and get convinced that it is in such a condition 
that it will not injure the product to be made. A simple 
test is for this purpose of great advantage, and the following 
method will be of some use in places where no chemist is 
employed: 

A small portion of the sulphuric acid is evaporated on a 
platinum sheet, which is subsequently brought to a red heat. 
Good sulphuric add should not leave any residue; if there is 
any, it is generally sulphate of potash, orsoda, or even lead. 
These are derived from the manufacture, and cannot be 
classed among adulterations. We may say here that on 
account of the cheapness of the sulphuric acid it never is 



willfully adulterated, but may contain many foreign ingre- 
dients. 

A little sulphuric acid is diluted with water, and a few 
drops of concentrated muriatic acid added; if the solution, 
which was clear before, becomes milky, it indicates the pre- 
sence of lead, which can be more safely identified by letting 
a current of sulphureted hydrogen gas pass through the 
liquor. 

Another ingredient which is often found in sulphuric acid, 
particularly such products as are made from pyrites, is arse- 
nic. For the manufacture of carbonic acid gas, it is espe- 
cially required that the acid be entirely freefrom arsenic, and 
also nitrous acid and subnitric acid. Arsenic is detected by 
the so-called Marsh test. If mixed with water and granulated 
zinc, hydrogen gas is liberated, which should not contain 
any trace of arsenic. The hydrogen gas is ignited, and the 
flame allowed to strike a cool porcelain plate, on which, if 
arsenic is present, metallic arsenic is deposited. 

Subnitric or nitric acid may be detected by throwing a 
small piece of copperas in the questionable acid; if it shows 
a brown coloration where it touches the liquid, the presence 
of the above impurities is indicated. 

Chlorine or muriatic acid, also injurious for many pur- 
poses, is detected by adding a few drops of nitrate of silver 
into the diluted sulphuric acid; a precipitate or a milky ap- 
pearance of the mixture shows the presence of chlorine or 
muriatic acid. 

Subnitric acid, derived from the manufacture, is shown 
by adding iodide of potash and starch mixture to the sul- 
phuric acid; a blue coloration shows subnitric acid. — Mat. 
Press and B. A. 



An Optical Test for Iron and Steel. 

The question of distinguishing between iron ana steel 
still engages considerable attention on the Continent, whc-e 
a Committee of Arts and Manufactures, specially appointed 
by the French Government to examine the subject, has 
caused much astonishment and dissatisfaction, by maintain- 
ing the faculty of tempering as the sole distinctive charac- 
teristic of steel The committee are believed to be reconsid- 
ering this judgment; and, meanwhile, the Beiiue Industri- 
eHe observes that researches are being prosecuted with a 
view to discover some simple method of examination which 
will serve for the recognition of cast metal. The import- 
ance of this question, both from the trading and technical 
standpoints, is universally recognized wherever people who 
pay for steel wish to see that they get it; but it is peculiarly 
pressing in all protectionist countries, where differential 
duties are imposed on various brands of iron and its varieties. 

M. Alfred Evrard, Director of the Firminy Steel Works, 
has carefully studied the matter, and has presented the re- 
sults of his observations to the French Society of Mineral 
Industry. The French Ironmasters' Association admit that 
" the word 'steel ' is to be attributed not only to products, 
not cast, which fake a temper, but also to all cast malleable 
products, whether they are susceptible of tempering or not." 
According to this definition, there is no such thing as cast 
malleable iron. The question resolves itself, therefore, into 



of bright grains in metal is due to welding; they enable us 
to distinguish clearly between a product welded and a pro- 
duct of casting— that is to say, to distinguish between iron 
and steel. 

Any user of metal can employ the proceeding already de- 
scribed—to roughly polish the surface of a suspected metal 
(a sample flattened under the hammer, if possible), and test 
it with acid for bright lines. M. Evrard, however, adds a 
few remarks on the rationale of the process, as carried out 
at Firminy. The first operation — the tempering of the iron 
at an oxidizing yellow heat — was to open the welds of the 
metal. The wires of hard steel broke under this treatment. 
The second operation— the forging of the wires— like the 
preceding, opened the metal, which, spread into thin sheets, 
offered a large surface for examination. The third opera- 
tion — reheating and tempering of the sheets — by keeping 
the metal at a yellow heat for a certain time, the texture 
taken by it under the hammer was destroyed, and it was 
caused to crystallize in large grains. The tempering at 
dark red rendered the welds visible. For the fourth opera- 
tion — the acid test — it is necessary that the samples should 
be polished on the surface, in order that the test should be 
equal at all points. The test should also be a severe one; 
and, in order to secure this, the following arrangement 
might be made: The samples should be placed in a glass jar, 
partly filled with nitric acid of from 10* to 15° Baume. The 
attack by the acid is at first very energetic, and after ex- 
posure in this way for ten or fifteen minutes, the samples 
may be withdrawn, washed in water, and immediately 
wiped dry. The volume of dilute acid should not be too 
large in comparison with the samples, or it will not rise 
sufficiently in temperature to act in the strongest possible 
way upon the metal. These operations require neither la- 
boratory nor skilled operator; they are applicable to all de- 
scriptions of iron or steel samples, from the finest wire to 
pieces cut from structural bars ; and they furnish certain 
and indisputable results. 

In order to display in the most striking manner the indi- 
cations thus obtained, M. Evrard makes use of two Molteni 
lenses, for projecting an image of the tested surfaces upon 
a screen, whereby the bright spiculee and lines of welding are 
rendered very conspicuous. The practical value of thetests, 
however, to users of iron and steel does not depend upon 
refinements of this order. 



Artesian Wells In Ne«r Tork. 

While the city authorities are debating how to provide a 
sufficient supply of water for the millions that are and are 
yet to be inhabitants of New York, private individuals are 
solving the problem for themselves in a very practical way. 
Almost all the brewers of the city have artesian wells or are 
sinking them. Several dry goods and other business firms 
are also adding to their liquid stores in the same direction. 
Tracy & Russell are boring on the sidewalk of their big 
building on Greenwich Avenue, and have gone as deep as 
815 feet to find a flow of brackish water averaging about 
eight gallons a minute. They have been at it about six 



weeks. They expect to sink a couple of hundred or more 
one of detecting, by some reliable process, the traces of j feet before they come to a good supply of clear, sweet water, 
weldingin welded products. A series of striking experi- George Ehret, on East Ninety-second Street, is also sinking 
ments was conducted with this object at Firminy. A num- [ a well on his premises, and at a depth of 575 feet finds a 
ber of lengths of iron and steel wire of different qualities flow of about 1,000 gallons an hour of brackish water. At 
were cut into pieces, reunited, heated together in a forge to ' a depth of 430 feet Mr. Button, the driller, struck a stream 
a yellow oxidizing temperature, and tempered in cold water, j of living water from the East River, the trend of which was 
After this operation the wire was heated again to a cherry from northeast to southwest. He thought it flowed from 
red, then well hammered, and finally beaten into a flat band tbe vicinity of One Hundred and Sixth Street toward the 



of from 0'4 to 8 millimeter thick. If during its handling 
the wire cooled, it was reheated. The drawing out accom- 
plished, the portion drawn was again returned to the fire, 
heated to an oxidizing yellow, at which temperature it was 
kept for a minute, and then very slowly cooled in the fire. 



rocky ridge of Fourth Avenue, and then took a turn, and a 
few blocks south of Ninety-second Street flowed back to its 
source. ■ In the well that is being sunk for Mr. Ehret it is 
found that the rise and fall of the water correspond with 
the ebb and flow of the tides in the river. That there is an 



When it became reduced to dark red, the metal was plunged ! open channel between the well and the river was also proved 
into cold water. The sheets were afterward polished on I by the bringing up in pieces of a fish about ten inches long 
both sides, a bright finish not being desired, but only so which had been cut by the drill. 



much of the metal removed to obliterate all trace of the 
oxidation produced by the intense heat. This operation 
suffices to show the lines of severance of iron in welded sam- 
ples; but it is insufficient to absolutely distinguish the metal, 
if produced from blooms. 



At the depth of about 520feet another stream was struck. 
The water is brackish, and is evidently from the river. At 
the depth of 575 feet it was of the same character, but with 
an increased mixture of sweet water. At the depth of 800 
feet Mr. Button expects to strike below the limestone bed of 



After being polished, the sheets were dipped in nitric acid, | Ward's Island, and to obtain a abundant supply of good 



in order to show the grain of the metal under this energetic 
attack. The result showed that steel has a uniform surface, 
and preserves a gray appearance; the attack of the acid bit 
into the metal equally all over the surface. Iron, on the 
contrary, showed a rough surface, the attack of the acid 
being very irregular. The metal showed brilliant charac- 
teristic grains ranged in longitudinal lines beside other por- 
tions showing a gray surface like steel. The " bloomed " 
iron also showed black bands, due to contained impurities. 
The welds of mixed irons appeared very prominent. The 
distinctive character which permits of the recognition of a 
welded from a cast product is the appearance of brilliant, 
shining spiculse. In the bloomed metal these are very nu- 
merous, and form broken longitudinal lines. In fagoted 
bars these bands follow the 



drinking water. This will be tapped at its own level for 
brewing purposes, while the brackish water will be tapped 
at the higher level for lavatory and other uses. — The Iron Age, 



lilquid Carbonic Acid. 

It appears, as a result of the labors of Dr. Raydt, of Han- 
over, that liquid carbonic acid is speedily destined to take its 
place as an article of commerce, susceptible of important 
chemical and mechanical applications. The liquid is con- 
tained in wrought iron or steel cylinders, holding 10 liters, in 
which this quantity of liquid, under a pressure of 36 atmo- 
spheres represents 450 limes its bulk of gas. Dr. Raydt's im- 
provements comprise not merely the commercial production 



of liquid carbonic acid, but also relate to the arrangements 
welds all along their length. , for disengaging it at a regulated pressure. When the price of 
Another experiment conclusively showed that the presence this liquid is sufficiently low, it will find many uses wherein 
of bright spiculsB is due to welds. A number of bars of ex- ' great pressure is required to be applied within a small or 
tra soft cast steel were welded like iron, and afterward I confined space. At Krupp's Steel Works 'liquid carbonic 
drawn out into a sheet, as already described, when not a ' acid is used to compress cast steel while cooling in moulds, 
trace of welding appeared until the acid test was applied. For this purpose, by heating the reservoir of liquid to 200° 



which immediately distinguished them by lines of brilliant 
spiculee perfectly separable in appearance from the gray 
metal in which they appeared. Thus the presence of lines 



C, a pressure of 1,200 atmospheres has been obtained. In 
this form also pure carbonic acid in considerable quantity, 
for chemical purposes, may be easily stored and transported. 
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Alcobol In Cclntlnons I<iqulds. 

The author puts 100 to 200 grammes of the substance into 
a roomy flask, fiUed with a cork having two perforations. 
In the one is a bent tube which merely passes through the 
cork and is connected at the other end with a condenser and 
a receiver. Through the other passes a tube bent at right 
angles, its longer end passing down nearly to the bottom of 
the flask, while the other is connected with any convenient 
steam generator. The flask is fixed in a water bath, and by 
means of the current of steam all the alcohol is quickly 
driven out of the glutinous mass and into the receiver. — JS. 



FOLDING EGG CASE. 

The egg case herewith illustrated is the invention of Mr. 
W. G. Ruge, of Washington, Mo., and can be folded very 
compactly so as to occupy little space while being returned 
to the shipper. Two side boards and two end boards are fas- 
tened to the bottom, the side boards being a little higher than 
the others. Ends are hinged to the bottom in such a man- 
ner that they can be folded down, and when raised their 
outer surfaces will rest against the inner surfaces of the end 
boards. Upon the upper edges of the side boards are placed 
sides of such a height that their upper edges will be flush 
with the edges of the ends. The sides are held in place by 
bars having books on their lower ends to catch on studs on 
the side boards. At each end of the cover is an under cleat 
so arranged as to project beyond the ends when the latter 
are raised. Secured to the ends are screw pins, which pass 
through the cover and receive winged nuts. Lateral dis- 
placement of the box is prevented by braces secured to the 
side edges of the cover, as shown in Fig. 1, which is a per- 
spective view of the case. Fig. 3 is a longitudinal sectional 
elevation through the same. 

When the box is to be fllled the ends are swung up, the 
sides are held on the side boards by the bars, the cover is 




BUGE'S FOLDING EGG CASE. 

placed on, and the nuts screwed down. When the box is to 
be folded, the cover is removed, the ends are swung down, 
the sides are removed and placed on the folded ends, the 
cover is placed on the side and end boards, and the nuls 
turned on the screw pins projecting from the end boards. 
The side boards are made higher than the end boards on ac- 
count of the cleats projecting below the surface of the cover. 
Fig. 2 shows the case folded. 

. < ( » > » 

Remarkable Surgery. 

A remarkable case of recovery from what was thought to 
be a fatal gun shot wound brought many eminent physi- 
cians to Bellevue Hospital, this city, last 
week. A young German who shot him- 
self in the head some months ago had 
been the subject of a number of remarka- 
ble surgical operations. The bullet en- 
tered the brain immediately above the 
nose and passed through the head, lodging 
in the base of the brain, from which it was 
removed by boring a hole in the skull. 
A drainage tube was inserted as a drain for 
the blood and matter from the wound. 
Subsequently the tube was withdrawn, the 
wound healed, and insanity did not result. 

The operation for a new nose in plastic 
surgery was not long since performed in 
Bellevue Hospital, with more than ordi- 
nary success. The French and Italian 
method of building up a nose from _the 
cheeks or the arm has little to recom- 
mend it, because, there being neither bone 
nor cartilage, the flesh sinks into the face, 
a shapeless mass. In the Bellevue Hospi- 
tal case, Dr. Sabine used the middle fin- 
ger of the left hand as bridge and septum, 
taking off three phalanges. This he cov- 
ered with pieces of flesh from the cheeks. 
The patient, a messenger in the hospital known as " Tom- 
my,'' was suffering from the teirible malady called " lupus." 
He is now much improved in appearance, and a living ex- 
ample that the bridge of the nose as well as the nostrils can 
be replaced by a skillful hand. 



STOVE PIPE CONNECTION. 

In an invention patented by Mr. Godfried Laube, of 
Huron, Dak«ta, the accidental withdrawal of the pipe from 
the chimney or the pushing of it in too far is avoided by 
the tight joints made between the pipe and the thimble or 
chimney; the connection being made with an adjustable 




LAUBE'S STOVE PIPE CONNECTION. 

joint, the diameter may be adapted to pipes and thimbles 
of different sizes. 

A thimble of the ordinary construction is arranged in the 
chimney. The joint of the connection is made by folding 
over two opposite edges of the iron. On the inside of the end 
of the connection, on each side of the joint, is alugbetween 
which passes a wedge having a lip on the wide end, as 
shown in Fig. 1. By driving the wedge in tightly the con- 
nection is expanded and made to bind within the thimble. 
Upon the outside of the connection near its other end are 
two right angled lugs — one on each side of the joint — 
adapted to receive the bolt and nut as indicated in Fig. 
2, which is a sectional view. The end of the stove pipe 
being placed within the connection, the joint is drawn up 
by screwing the nut, and the end of the pipe is held 
firmly. Unscrewing the nut frees the pipe, and taking out 
the wedge permits the withdrawal of the connection. 



ELECTBIC DOOB KEEPEBS. 

The electric liberating door holder herewith illustrated is 
designed for the outside doors of buildings generally known 
as French flats. It has been patented by Mr. A. C. Woehrle, 
of 2187 Third Avenue, New York city. 

The inclosing shell is secured to the door post by screws 
in the ordinary manner. A sliding keeper, having right 
angled portions, is held in the shell by a screw passing 
through a slot. In closing the door the lock bolt rubs against 
the outer part of the keeper and drops behind the edge, thus 
keeping the door closed. The inner part of the keeper is 
furnished with a slot which is formed with a rack which, in 
connection with the jaws, pinions, cog wheels, and ratchet 
(shown plainly in Fig. 2), serves to lock the keeper,forward, 
in the position shown in Fig. 3, except when the lower 
pawl is drawn downward against the tension of the spring 
by passing a current of electricity through the electro-mag- 
nets. 

Sliding bolts formed with beveled ends are placed in slots 
in the case, and their inner ends are held by screws passing 
through slots. Fig. 1. The bolts are held pressed forward 
by coiled springs, and are connected with the sliding keeper 
by coiled springs, as clearly indicated in Fig. 1. When the 
door is open the bolts stand in the position shown in Figs. 2 



cog wheel, serve to draw the keeper within the shell and 
away from the front of the bolt, thus litierating the door so 
that it may be forced open by the action of the spring at- 
tached to it in the ordinary way. The parts then assume 
their original position. When closed, the door cannot be 
opened except by operating the bolt directly, by door knob 
or key, or by passing a current of electricity to the magnets. 
Circuit wires connect the magnets with the poles of a bat- 
tery and with buttons situated in the different stories of the 
building. 

^ ( t > * ' — — - 

CANAL BOAT. 

A tunnel is formed in the bottom of the boat from f ron'. 
to rear, the ends being open. At the bow of the boat the 
tunnel terminates in a lateral enlargement, and a gratingor 
screen is formed to prevent floating objects from entering. 
Near the front end the tunnel has two curved branches — 
one on each side — between which a compartment is formed 
as shown in the plan view. Fig. 2. A shaft is journaled in a 
standard in the compartment, and a standard in the enlarge- 
ment. On the front end of the shaft is mounted a pro- 
peller wheel, and on the inner end is a crank on which are 
coupled means for revolving the shaft. 

Water, drawn in at the bow by the screw, passes through 
the tunnel, and being discharged at the stern, assists in pro- 
pelling the boat. It is claimed that as the water is drawn 
in at the front of the boat, the bow need not force the water 
to one side, and thus no billows are formed to wash out the 
banks of the canal. As the boat advances, the discharged 
water fills the space just vacated by the boat. 





WOEHRLE'S ELECTRIC DOOR KEEPER. 

and 3, with the beveled ends protruding from the slots in 
the shell; but when the door is closed the bolts will be 
forced inward, thereby compressing the springs shown in 
Fig. 2, and distending those in Fig. 1, and the latter, when 
the lower pawl is drawn down by the magnets to free the 



MCDONALD'S CANAL BOAT. 

This invention has been patented by Mr. Angus McDonald, 
P. O. Box 17, Au Sable, Mich. 

^ < » I » 

Krakatoa. 

The size of Krakatoa was formerly 83}.^ square kilometers; 
of that 23 square kilometers have subsided, and lOJ^ square 
kilometers remain extant. But on the south and southwest 
jide the island has been increased by a large ring of volcanic 
products, so that the size of New Krakatoa is now, accord- 
ing to the survey, 15J square kilometers. The size of Long 
Island was formerly 2'9 and is now 3 2 square kilometers. 
Verlaten Island has become much larger; 
it was formerly 3 7 and is now 11 '8 square 
kilometers in size. Of the Poolsche 
Hoedje nothing remains. 

In the place where the fallen part of 
Krakatoa once stood there is now every- 
where deep sea, generally 200, in some 
places even more tlian 300 meters deep. 
It is remarkable that in the midst of this 
deep sea a rock has remained which rises 
about 5 meters above its surface. Close 
to this rock, which is certainly not larger 
than 10 meters square, the sea is more 
than 200 meters deep. It is like a gi- 
gantic club, which Krakatoa lifts defiantly 
out of the sea. 

HoDSEKEEPEBS are frequently annoyed 
by oil marks on papered walls against 
which thoughtless persons have laid their 
beads. These unsightly spots may be 
removed by making a paste of cold water 
and pipe clay or fuller's earth, and laying 
it on the surface without rubbing it on, 
else the pattern of the paper will then 
likely be injured. Leave the paste on 
all night. In the morning it can be brushed off and the 
spot will have disappeared, but a renewal of the opera- 
tion may be necessary if the oil mark is old. The ex- 
periment will be likely to result most satisfactorily on plain 
papers, or that with the least number of colored figures. 
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DEVICE FOB HOLDING AND GUIDING THE FINGEBS IN 
WRITING. 

A metallic rod, A, made about two inches longer than the 
width of the hand, [and having each end rounded, is passed 
under the hand as shown in Fig. 1. To the lower portion 
of the rod is attached a ring, B, encircling the fourth finger. 
The ring, 0, upon the first finger, is provided with a loop 
through which the rod is passed; this allows the device to 
be adjusted to hands of different sizes. 

The use of this device does away with the habit of doub- 




and inoculated them both with virus taken directly from a 
dog that had just died of acute hydrophobia. I let one of 
my two dogs thus inoculated alone, and he went mad and 
died of acute hydrophobia. I subjected the second dog to 
my treatment, giving him the three rabbit inoculations, be- 
ginning with the weakest and ending with the strongest. 
The second dog was completely cured, or rather became 
completely insusceptible to hydrophobia." 

M. Pasteur then went to a kennel and caressed a dog that 
had undergone this latter operation. " Voyee ! ''' said Mr. 
Pasteur, '■' comme il estiien gentil. Whoever gets bitten by 
a mad dog has only to submit to my three little inoculations, 
and he need not have the slightest fear of hydropbobia." 



DEVICE FOB HOLDING AND GUIDING THE FINGEBS IN 
WRITING. 

litig under the third and fourth fingers and of allowing the 
hand to rest on its right side upon the desk; the penholder 
cannot fall below the knuckle joint. The thumb, fore and 
second fingers are free for any movement, and as the writer 
has complete command of his fingers he is not inclined to 
hold them too straight or the penholder too tightly. While 
a correct position is at once assumed, the writer is bound to 
keep his wrist off the desk. 

This invention has been patented by Ignaz Bergman, of 
Port Madison, Iowa. 
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manufacture of Pearl Buttons. 

At Springfield, Mass., there is a manufactory of pearl but- 
tons, and a reporter of the Republican stepped into the fac- 
tory the other day, and he tells briefly what he saw: 

The Springfield Pearl Button Company has now had a 
year's life, and if increase of working force is any criterion, 
it is a vigorous infant. It is unique among New England 
button making industries in that it uses only simple machin- 
ery, depending mainly on the trained hands and eyes of its 
twenty-five or thirty workmen for the perfection of its pro- 
ducts. The marine shells from which the mother of pearl is 
obtained — shells of the pintadina variety, coming from the 
East and West Indies, California, and, in fact, all quarters 
of the world — are taken as they come packed, are rinsed in 
water, and are then ready for turning. The shell is made 
up of the mother of pearl inside, this being of a creamy or 
varied coloring, and a thinner outer layer of a bony texture. 
The shell is pierced through a number of times by a hollow 
boring tool, fitted to a common lathe, some dozens of small 
disks being the result. Each disk then goes through three or 
four or sometimes a half dozen more operations at the hands 
of the men standing in a line at one work bench, each having 
a lathe and a three-cornered file, sharpened to suit his work. 
The bony part is cut from the disk and the button shape 
given it while revolved by the lathe against the sharp steel 
held in the workman's hand, no gauge being used. Some 
of the buttons are grooved with a few lines on the face, and 
a few holes are punched in each. Part of the buttons are 
subjected to a mysterious coloring operation in a revolving 
box, but the best grades are finished in the natural colors. 
The polishing is mainly done by hand. 

The whole process is very quick, and the method has the 
great advantage of being immediately adapted to any style 
of button desired, no change in machinery being required, 
but merely a fresh adjustment of flesh and blood. All sizes 
of ordinary buttons are turned out, as well as some " collar 
butlons," though no fancy articles are made. The light- 
colored material is the most valuable. Fifty cents a pound 
is paid for the rough shells, but the buttons are worth 
from one to seven or eight cents each. 



An Antidote for Hydropbobia. 

The celebrated French chemist, M. Louis Pasteur, claims 
to have discovered a complete antidote for hydrophobia. In 
an interview with a Paris Figaro correspondent he is re- 
ported as saying: 

" Cauterization of the wound immediately after the bite, 
as is well known, has been more or less effective, but from 
to-day anybody bitten by a mad dog has only to present 
himself at the laboratory of the Ecole Normale, and by in- 
oculation I will make him completely insusceptible to the 
effects of hydrophobia, even if bitten subsequently by any 
number of mad dogs. 

"I have been devoting the last four years to this sub- 
ject. I found out, in the first place, that the virus raUque 
loses its intensity by transmission to certain animals, and 
increases its intensity by transmission to other animals. 
With the rabbit, for instance, the virus rabique increases; 
with the monkey it decreases. My method was as fol- 
lows: I took the virus direct from the brain of a dog 
that had died from acute hydrophobia. With this virus I 
inoculated a monkey. The monkey died. 

" Then with the virus — already weakened in intensity — 
taken from this monkey I inoculated a second monkey. 
Then with the virus taken from the second monkey I in- 
oculated a third monkey, and so on until I obtained a 
virus so weak as to be almost harmless. Then with this 
almost harmless virus I inoculated a rabbit, the virus being 
at once increased in intensity. 

" Then with the virus from the first rabbit I inoculated a 
second rabbit, and there was another increase in the inten- 
sity of the virus. Then with the virus of the second rabbit 
I inoculated a third rabbit, then a fourth, until the virus had 
regained its maximum intensity. Thus I obtained virus of 
different degrees of power. I then took a dog and inoculated 
him, first with the weakest virus from the rabbit, then with 
the virus from the second rabbit, and finally with the rabbit 
virus of maximum intensity. After a few days more I in- 
oculated the dog with virus taken directly from the brain of 
a dog that had just died of acute madness. The dog upon 
which I had experimented proved completely insusceptible 
to hydrophobia. The experiment was frequently repeated, 
always with the same successful result. 

"But my discovery does not end here. I took two dogs, 



FH0T06BAFHING A FLASH OF LIGHTNING. 

The accompanying engraving was made directly from a 
photograph sent to us by Mr. W. C. Gurley, of Marietta 
Observatory, who writes as follows: 

'' The reproduction of a flash of lightning by photography 
would, a few years since, have been deemed quite an impos- 
sibility, but the introduction of the rapid bromo-gela- 



credible. The plate employed was one of Cramer's extra 
rapid, and developed with strong pyrogallic developer. 

It will be observed that the flash is not of the usually de- 
picted zigzag form, and that it seems to be alternately con- 
tracted and expanded in its passage through the atmo- 
sphere. 

Taking the interval between the flash and the report, I es- 
timated its distance from the camera to have been about five 

miles." 

» I I I > 

CUT-OFF VALVE GEAB. 

The valve is operated by a rod connected with a rocking 
lever provided with a pin which enters an irregular or eccen- 
tric adjustable groove in a disk mounted on the crank shaft. 
The disk is flanged and is provided with an eccentric track, 
half of which is formed by the inner surface of the flange, 
and the other half by a cam ring (shown in the lower part of 
Fig. 3) held to slide between the remaining half of the flange, 
and a ridge projecting from the surface of the disk, parallel 
with and close to the flange. One end of the ridge is united 
to the flange, but the other end is open to permit the cam 
ring to pass in and out. A segmental ridge of varying 





tine process has rendered it not only possible but compara- 
tively easy of accomplishment. 

The accompanying photograph is from a negative taken 
by myself during a thunder storm which passed several miles 
south of the observatory on the evening of May 4. 

Wheatstone has demonstrated by direct experiment that 
the duration of a single flash of lightning cannot possibly ex- 
ceed a millionth of a second. That a photograph showing 
the detail of the one mentioned could be taken in this inap- 
preciably short time seems quite wonderful, not to say in- 



McCAETER'S CUT-OFF VALVE GEAB. 

thickness projects from the inner surface of the disk, and 
also forms an eccentric track. 

A. neck projects from the disk around the central aper- 
ture, and between this neck and the first ridge is formed a 
segmental slot. Upon the outer side of the disk is a collar, 
around which fits an eccentric ring (shown in the upper 
part of Fig. 3) provided with a cam projection, diametri- 
cally opposite which is a hole for a screw. This ring is held 
in the space between the collar and the segmental ridge. 
Fitting loosely in the outer collar is a ring secured to a plate 
which extends to the periphery of the disk. A screw passes 
through a hole in the plate, through the slot in the disk, and 
into the eccentric ring. A roller, mounted on a pin in the 
rocking lever, passes into the irregular groove formed by 
these parts. The cam ring, the eccentric ring, and the plate 
projecting from the ring encircling the collar move togeth- 
er. Fig. 1 is a face view of the disk with the parts in 
position, the shaded portion showing the path of the roller. 
When the piston is at that end of the cylinder farthest 
from the shaft, steam will be admitted to the rear of the 
cylinder, and the piston will be moved toward the shaft, the 
slide valve remaining motionless. The projection,*;, then 
strikes the roller, the lever is shifted, and the steam is out 
off. Theslidevalve does not move unlilthe stroke has been 
completed, when the end, a, of the ridge strikes the roller, 
swings the lever and rod in a direction from the shaft, 
thereby shifting the valve so as to admit steam into the 
front end of the cylinder. The valve again remains statiou- 
ary,untilthe end, <?, of the cam ring strikes the roller, when 
the steam is cut off. During the stroke toward the shaft 
the valve is opened to admit steam by the projection, 6. 
The points, a and J, which govern the admission of steam 
are fixed, but the points, c and d, which govern the cut-off 
are movable. The cut-off mechanism can be so adjusted 
that steam will be cut off at any desired part of the stroke. 
As will be readily seen, the device Cfta be applied to sta- 
tionary or marine engines or locomotives, and will work 
equally well with either a slide or other form of valve. 

This invention has been patented by Mr. M. J. McCar- 
ter, of Norristown, Pa. 

■*<«>»■ — 

Toronto, Canada, 1834— 18S4. 

Toronto is one of the few cities outside of the United 
States on our northern border which seem enough like our- 
selves in the go-aheadativeness, intelligence, and thrift of 
its inhabitants to really form an integral part of .the Great 
Republic, instead of forming, as it does, a pleasant neigh- 
bor under a " foreign " flag. The city celebrates its semi- 
centennial from the 30th of June to the 5th of July next, 
and on one side of the card containing the elaborate 
programme are views of the " then '' and "now" — one be- 
ing a pleasantly located hamlet, with windmill and Indian 
canoe in the foreground, and the other a great and hand- 
somely laid out city, with the evidences of a large lake com- 
merce and prosperous industries. The jollification should 
be a hearty one. 
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JTerseys tbe Favorite. 

The manner in which the Jerseys have been bred of late 
years serves as a lesson to breeders of all classes of stock. 
It is well known that the most experienced breeders flattered 
themselves that their knowledge of the points required in 
regard to form, texture of hair, color, escutcheon, and general 
appearance would enable them to annually improve the 
herds and increase their powers of production. But, de- 
spite all the care exercised in breeding for external marks, 
the qualities of the animals did not follow the arbitrary rules 
and regulations laid down for the breeders as a system to be 
pursued, and it became evident that the influences govern- 
ing the adaptability of the animals to practical purposes 
surrounded certain families without regard to the desires of 
the breeders in other respects. There is nothing remarka- 
ble in some of the best cows, so far as outward appearances 
are concerned, but there is an inherent quality transmitted 
to succeeding generations that does not diminish by being 
passed from one to the other. 

While the cows of admired form were receiving the high- 
est consideration at the parish shows, they were beaten at 
the pail by some that could not compete with them except 
in production, and the attention of breeders was directed to 
the fact that actual improvement depended more upon the 
ability of the cow to produce largely than upon exterior in- 
dications, and after following the lines to which such pedi- 
grees traced, the system of breeding was changed to that 
which was sure to increase production and make the de- 
scendants moie valuable. 

We find that the greatest value is now placed on cows 
possessing the blood of ancestors that were remarkable for 
production only, and even the bulls are discarded unless 
their pedigrees are royal and trace back to the fountain 
head graced by some favorite valuable cow. Coomassie is 
handed down through her sons, and her grandsons bring 
fabulous prices in all quarters. Eurotas, valuable and noted 
as she was, is still more highly prized through her sons, 
Duke of Darlington and Pedro. We And close inbreeding 
strictly adhered to as long as the blood of Rioter, Jupiter, 
and Prize can be secured, and no out-cross is allowed unless 
it is one that is known to be an improvement. 

As we stated before, the lesson is a good one. The same 
course in breeding Jerseys may be followed with advantage 
in breeding sheep, swine, and horses. It is careful selec- 
tion, with the aid of beaten paths to tread, and if persisted 
in will surely lead to the best results. The only objection 
is the tendency to breed closely, but no far there apparently 
seems to be no damage done, yet the rule should not be too 
imperative. The best cows have always been produced by 
inbreeding, and such animals are usually capable of trans- 
mitting their qualities to their descendants, but care should 
be exercised in order to avoid loss of vigor and strength. 
Happily, so far, the Jorseys are as vigorous and productive 
as ever, and the improvement seems to better with each 
g eneration . — The Farm and Fireside. 

^ « » > ^ 

Protection of Vines from Frost. 

Monsieur G. Jouanne, in a recent number of Le Qaz, says 
it is widely known what losses are occasioned to vinicultur- 
ists in wine producing territories through the destructive 
agencies of the early spring frosts, as in the course of a few 
hours the prospect of a plenteous harvest is blighted. The 
symptoms of a hoar frost, usually manifesting themselves 
shortly before sunrise, unfortunately can only be discovered 
or detected by careful, vigilant watching throughout the 
entire night — even then it is difficult to foresee them, as this 
sort of supervision cannot be prolonged to any considerable 
extent without entailing upon the watcher great fatigue and 
decided personal inconvenience. 

k The preventive appliances hitherto used must be ready 
at any and every moment; and among such appliances may 
be mentioned stationary covers, small planks, straw mats, 
metal disks, as having been employed for protecting the 
vines from the killing hoar frost. All of these being in the 
nature of stationary covers, often possess but little value, as 
from any sudden change in the course of the wind their 
utility as a shield is good only in one direction. 

The formation of artificial clouds, produced by the burn- 
ing of tar, is, without doubt, one of the best protectors that 
can be used; aad as gas engineers are directly interested in 
advocating and applying this system, we believe it will not 
be void of interest to them to learn the method adopted suc- 
cessfully in experimenting with tar smoke for the purpose 
of protecting vines against frost. 

A row of flat bottomed, open mouthed porcelain vases, 
each containing 5 to 6 kilogrammes (12 to 14 pounds) of tar, is 
placed around the borders of the laud to be protected. The 
vases are usually set from 20 to 25 meters (66 to 81 feet) 
apart. To facilitate and hasten the lighting a piece of oak- 
um or a bunch of straw saturated with petroleum is stuck 
in the middle of the filled tar vase; with a similar piece of 
burning oakum, fastened to the end of an iron rod, the con- 
tents of the whole row ot vases can soon be ignited. 
Almost immediately a thick, heavy smoke arises, continuing 
to ascend during the progress ot combustion; and being 
blown by the wind, from whichever quarter it comes, soon 
spreads over the whole field. As it is generally during a 
calm that tbe frosts are most dreaded, the absence of the 
wind only tends to increase the thickness of the smoke that 
issues from the vases and hovers among the vines; it is most 
efficacious, therefore, at the time it is most needed. The 
vases should be provided with a lid, made of a simple piece 
of wood, when it is intended to place them in position in ad- 



vance of the time of their being needed, in order that their 
contents may not be exposed for too long a period to the action 
of the elements. These tar pots, arranged in this manner, 
and on the side of the field most exposed to the prevailing 
winds, are ready to be at once put to the use of protecting 
the vines as soon as the first symptoms of frost are felt. 

In order that the vine grower may be notified of the near 
approach of the frost, the following is suggested. A mercu- 
rial thermometer should be armed with a float and an elec- 
tric contact so arranged that when the column of mercury 
would fall to a degree corresponding with a temperature ap- 
proximating near to a hoar frost, the circuit of the pile at- 
tached to the thermometer would be closed, and thus put in 
action an electric alarm clock. This clock could be station- 
ed in the proprietor's sleeping apartment, or in that of his 
superintendent; the thermometer might be placed in the 
field, or in any convenient location outside the house, in 
such a position as to be at once affected by any decided 
change in temperature. By this means the frost itself would 
sound the signal of alarm, and all would be in readiness 10 
avert the threatened danger. 



The Star of Betlilebem. 

The theory concerning the " Star of Bethlehem" is based 
on a poetical foundation, having little to support it. In the 
year 1572 Tycho Brahe, a Dutch astronomer, discovered a 
new star near Caph in the constellation Cassiopea. It in- 
creased in brilliancy until it was as bright as Venus, and 
could easily be seen at noonday. It continued to shine 
brightly for a month, then gradually grew dim, and in 16 
months disappeared from view. It was looked upon as a 
new creation or a sun on fire, and the general opinion was 
that it would never again shine in the star depths. 

Forty years later the telescope was invented. When it 
was turned to the position in the heavens occupied by the 
blazing star, a minute star was found near the identical 
spot. This telescopic star is still there, and is doubtless the 
same one that blazed forth in 1572. The discovery that it 
existed led astronomers to search astronomical records, and 
it was found that similar bright stars had appeared in the 
same region of the sky in 945 and 1264. Counting back 
three periods from 945, we are brought to the near vicinity of 
the birth of Christ. Observers gifted w ith poetic fancies h ave 
naturally connected the two events, and have inferred that 
the star in the east, pointing to the place of the Nativity, was 
a sudden outburst of this wonderful star. For this reason it 
has received the name of the Star of Bethlehem. 

About 24 of these temporary stars have appeared in the 
last 2,000 years, subject, like the star in Cassiopea, to sudden 
outbursts followed by a return to their normal insignifi- 
cance. They are now classed as variable stars, subject to 
sudden outbursts due to eruptions of blazing hydrogen, and 
which are followed by long periods of quiescence. Accord- 
ing to this theory, the star of 1572 is a variable star, with a 
period of a few more than 300 years. The last period was 
308 years, if the bright star of 1264 was one and the same ; we 
may therefore hope for a repetition of the incomprehensible 
phenomenon in the immediate future. The star was due in 
1880; if it appears at all it will surely blaze forth by 1885. 
There is a possibility, therefore, that the long-lost Star of 
Bethlehem, the Pilgrim Star, the star of 1572, or Tycho 
Brahe's star — for it is known by all these names — will once 
more become a shining wonder in the sky. Such a celestial 
visitor will be warmly welcomed by astronomers, and far 
more acceptable than a great comet spanning the heavens 
with its gossamer tail. — Providence Journal. 



African Ants. 

The bashikonai ants must be a terrible plague. They 
travel night and day, in armies miles long. The elephant 
and gorilla fly before them; the black man runs for his life 
so soon as the ants are seen. It is related by a traveler that 
as he was going up one of the mouths of the Zambesi, he 
saw a whole village suddenly deserted by the inhabitants, 
who fled with all they could carry off, a proceeding which, 
as there was no foe in sight, rather puzzled him, till he 
found they were fleeing from the ants. When these ants 
enter a hut, they clear it of every living thing in a few min- 
utes. Huge cockroaches, almost as large as mice, centi- 
peds, mice, and rats are instantly devoured. A strong rat 
is killed in less than a minute, and in another minute its 
bones are picked. A leopard, dog, ordeerissoon dispatched 
and devoured, for they kill, by their numbers. They are 
quite half an inch long, and one variety is so strong that it 
will bite pieces clean out of the flesh. They possess, how- 
ever,one meritorious quality — they mortally hate, and, when- 
ever they can, put to death the mischievous white ants 
which make such destruction in houses. In addition to 
these and the sand ants, which bite like scorpions, leaving a 
distressing pain behind them, there are several varieties of 
flies which sting horribly, such as the igogonai — small gnats 
— whose bites go through the tough hide of the negroes, 
causing a terrible itch; the Ibolai — flies or gnats — which 
sting as though with a needle, and whistle as they dash at 
you ; the richouma, which fill themselves with your blood 
before you know they are there, and then leave an itching 
that lasts for hours, varied at intervals by certain sharp 
stabs of pain; the sloway, or nest-building flies, not quite so 
big as a bee, which cling to a man even in the water, and 
assail the natives with such ferocity that if a canoe, by 
chance, touch one of their nests, the men instantly dive 
overboard. 



Bad Water, Bad Clotb. 

The following facts related by the Deutsche Wollen Qe- 
werbe convey an'instructive lesson. A German mill, almost 
exclusively engaged in the weaving and dyeing of army 
cloth, received many complaints of the cloudiness of its 
scarlet cloths. These cloths are required to be dyed with 
cochineal, and so simple is the operation that the proprietors 
of the works were puzzled to know the cause of the defect. 
Every measure was tried to obtain a clear and uniform 
shade. From 100 to 150 pieces were dyed at once. The 
weaving was so reorganized that the dyeing went on con- 
tinuously. The cloth was singed and washed in the piece 
in order to remove every particle of impurity, and then 
passed through a bath of bran. 

Despite all this care the goods came out with as many 
cloudy spots as ever, and, driven to desperation, the pro- 
prietors took steps ta have their cloths dyed at a neighbor- 
ing works. Before sending them the thought suggested it- 
self that perhaps the cause of the damage lay in the water 
used for the vats. This was taken from wells sunk through 
alluvial deposits into the rock below, and upon analysis it 
proved to be pure. 

Attention was next turned to the steam, and there was 
found the cause of all the trouble. A portion ot it condens- 
ed, treated with chloride of tin and gradually raised to 90° 
Centigrade, formed on its surface a thin layer of grease of a 
blackish gray color, that could be removed with a glass 
spatula. A solution of stannate of soda and lime now added 
to the water revealed the presence of indigo. Pushing the 
investigations, the cause of its presence was soon found out. 
Three boilers, connected together, draw their feed water 
from wells which derived their supply by a ditch leading 
fiom a neighboring stream. On the banks of this stream 
was a wool bleachery, and between it and the dye house a 
machine shop. Little by little, and seemingly unobserved, 
a portion of the drainage from the bleachery, in which 
10,000 pounds of wool were cleansed, and, for the most part, 
bleached daily, found its way into the ditch which supplied 
the wells that fed the dye house boilers. As the steam from 
them heated the contents of the dye vats by being turned di- 
rectly into them, the dyes became impure and the dyeing 
clouded. This indicates how drinking wells may some- 
times be contaminated. 



Removal of Nitrate of Silver Stains from marble. 

The Liebig statue at Munich, which was set in place less 
than a year ago, is of marble, and its beautiful color tempted 
some dirty rascal to try to spoil it. For this purpose a 
liquid containing in solution permanganate of potash and 
nitrate of silver, two of the substances which produce the 
most ineffaceable stains upon cloth, was squirted with a 
syringe over the statue, covering it with black spots, which 
penetrated deeply into the soft stone. As soon as the injury 
was observed, competent chemists were set at work to de- 
vise means for repairing it. An analysis of scrapings from 
the surface of the stained marble showed the presence of 
silver and manganese, and the form in which they were em- 
ployed was readily guessed, since the nitrate of one and the 
sodium sajt of the other are the only soluble compounds of 
them in common use. 

The nature of the stains being discovered, it was neces- 
sary to invent a method for converting the substances which 
constituted them into others which could be removed from 
the stone, and the experts resolved to attempt their trans- 
formation into sulphides, with a view to their subsequent 
solution and removal by the aid of cyanide of potassium. 
In order to secure the continuous application of sulphur 
necessary for the complete conversion of the spots, fire clay 
saturated with sulphide of ammonium was plastered over 
them, and renewed at intervals until the action was com- 
plete. The paste was then removed, and the marble washed 
with [pure water until all the alkaline sulphides were re- 
moved. Another fire clay paste, saturated with solution of 
cyanide of potassium, was then prepared, and applied to the 
spots in the same way as the first. The sulphides formed 
in the marble were dissolved by the new reagent, and the 
solution absorbed by the clay; and on the final removal of 
the paste the spots were found to be perfectly removed. 
< » I I fc ■ 

Thb sixteenth and seventeenth annual report of the Trus- 
tees of the Peabody Museum of American Archaeology and 
Ethnology (Vol. III., Nos. 3 and 4) has just been published, 
and in addition to the list which it contains of valuable ad- 
ditions to the museum at Cambridge, is a series of papers 
upon the researches carried on under the auspices of the 
museum in different parts of tbe country. These papers, 
many of them, are very interesting, and call attention to tbe 
careful study which is being made of tbe customs and habits 
of our Indian tribes. The character of the woik that has 
been carried on is shown forth in the titles of some of thear- 
ticles, viz. : On the Social and Political Position of Woman 
among the Huron-Iroquois Tribes, by Lucien Carr ; Notes 
upon Human Remains from Caves in Coahuila, Mexico ; 
White Buffalo Festival of the Uncpapas; Religious Cere- 
mony of the Four Winds; Shadow or Ghost Dance; The 
Wa-wan or Pipe Dance of the Omahas, etc. The de- 
scription of the ceremonies and festivals of these tribes is 
a valuable acquisition to what literature we already have 
upon these different subjects, and the reports upon the dis- 
coveries that have been made in the burial mounds of these 
tribes, and the examinations that have been made upon the 
human remains found within the mounds, constitute by no 
means tbe least valuable feature of the work. 
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i liCad Boring Insect. 

To the Editor of the /Scientific American : 

Eighteen months ago a tank was lined here with 4-pound 
sheet lead, and after being in use about six months the 
owner was troubled by its leaking. On examination two 
small holes were found, supposed to be made by nails; 
these were repaired, but after a short time it leaked again, 
and another hole was found. So I tore oil a small piece of 
the lead, and found that the holes had been eaten through 
both the wood and lead by a small insect, of which I send 
you a specimen. As I have had twenty -live years' experience 
in plumbing, and never before heard orknew of anything of 
the kind, I thought it might be interesting and also instruc- 
tive to your numerous readers if you could give some infor- 
mation on the subject. Wm. P. Ashbuhitest. 

Little Falls, N. Y., May 16, 1884. 

Ans. — The insect referred to in Mr. Ashenhurst's com- 
munication proves to be Phymatodes dimidiatus, Kirby (fam- 
ily CerambycidaB or longicorn beetles), which in the larva 
stiite infests the oak. Several insects of various orders, but 
more especially coleoptera and their larvse, are known to 
bore through lead or other soft metal if forced to do so, but 
the fact is not of common occurrence. In the case related 
by Mr. Ashenhurst, the larva of the Phymatodes lived in the 
wood of the tank before this last was made, and the beetle 
in order to make its way out had to eat through the lining 
sheet of lead. The duration of the larval state of many 
longicorn beetles exceeds two or even more years, and it is, 
therefore, not astonishing that the beetle issued from the 
tank after this had been in use for eighteen months. 

B. A. SOHWAKZ. 



A Big Blast. 

The Salt Lake Tribune gives the following account of a 
tremendous blast recently set off at Salt Lake City, Utah, on 
the 29th of April: About 100 persons assembled at the lime- 
stone quarry, north of Warm Springs, to witness the dis- 
charge of a big blast. Stone had been quarried out so as to 
leave a paling 100 feet wide and over 100 feet high. This 
face was nearly perpendicular, but had a beuch or step ex- 
tending up from the base forty feet. From this point a 
tunnel was run in on the dip of the ledge forty-three feet, 
and at the lower end a crosscut forty -three feet long was 
made. At each end of this crosscut a well was sunk nine 
feet deep, bringing the bottom about on a level with the 
floor of the quarry. In one of these wells 100 kegs of pow- 
der was placed, and in the other 125 kegs. This powder 
was placed in bulk, and wires so arranged as to enable the 
two masses to be fired at the same time by electricity. The 
powder and the wires once in position, the wells were filled 
up with tamping. The manner in which the tunnel cross- 
cuts and wells were arranged made it easy to confine the ex- 
clusive force of the powder so as to be more effective, Wires 
were stretched up the hill about 700 feet to a safe place, and 
a portable battery was carried to the spot. The crowd of 
spectators viewed the quarry and such features as were visi- 
ble, and then retired to the valley below, 1,000 feet away, 
where rhey had a good chance to witness the explosion. 
Mrs. Frank Pascoe touched off the powder just at 4 o'clock 
by merely pressing a key of the machine, and at once the 
whole face of the quarry was raised and fell in an immense 
mass of broken rock, from the size of an egg up to that 
nearly of a house. Mr. Pascoe estimates that the blast 
brought down and loosened up between 30,000 and 40,000 
tons of rock. The report of the explosion was not 
heavy — in fact, less than is often made by a stick of giant — 
but the tumbling of the rocks made the earth tremble for 
quite a distance. The amount of smoke which rose in an 
immense cloud gave some idea as to the amount of powder 
used, and for a time obscured the view. 



Some 'Words to Inventors. 

It is a saying attributed to the great chemist Liebig that 
the state of civilization of a country could be measured by 
the consumption of soap per capita. It would, we think, be a 
more correct generalization to infer the condition of a nation 
from the diversity of its industries, in which are includ- 
ed two important elements, namely, the extent to which 
it has developed its natural resources, and reduced the 
percentage of waste iu its industries. In this last direction 
a rich field is open to the enterprising inventor, and we 
know of no more instructive book for the ambitious tech- 
nologist and man of practice to read than Simmonds' ' ' Waste 
Products and Undeveloped Substances," in which he will 
find a hundred suggestions, with latent possibilities of rich 
reward to inspire his zeal. 

It is unnecessary to refer to books to teach the lesson we 
wish to convey. There is not a single industry, great or 
small, that is not susceptible of improvement, either in the 
cheapening of its proces.ses or in the diminution of its losses 
by waste, and the opportunities at the disposal of the invent- 
or who is observant enough to notice where improvement is 
needed, and intelligent and industrious enough to apply his 
time and energies to supply what is wanted, rarely fail of 
obtaining his reward. 

We hear much about the trials and tribulations of invent- 
ors, and the fact is often paraded that not one invention in 
a dozen repays the cost of taking out a patent. But these 
things simply prove that there about the same proportion of 
successful inventors as there ate pf tljose engaged ia other 



pursuits. Select a dozen men haphazard, engaged in as 
many different kinds of business, and it is doubtful if more 
than one out (if the dozen is successful. 

There are many who labor under the impression that luck 
or accident has much to da with the production of useful 
inventions. Nothing could be farther from the truth. There 
is probably no direction in which human activities are en- 
gaged where the element of chance plays a more subordinate 
role, or in which intelligently directed industry is more 
generally called into play. The history of successful invent- 
ors will testify to the fact that they have commenced by^in- 
telligently using their faculties of observation to ascertain in 
what direction an improvement was demanded; and that 
having ascertained this, they have gone to work intelligently 
and industriously to supply what was wanted. The un- 
fortunate inventors are made up largely of the class that 
lack that most useful of commodities — common sense. They 
comprise the numerous visionaries who fancy themselves 
wiser than their fellows, and toil over such impossible 
problems as prepetual motion; and the more numerous class 
we devote their energies to the production of inventions that 
nobody wants. They comprise those whose ideas are dis- 
jointed, and who find, after they have wasted time, energy, 
and money, that some simple but insuperable obstacle 
interferes with their success, and which intelligent ob- 
servations beforehand would have revealed. They com- 
prise the self-opinionated persons who, though mere dab- 
blers in mechanics, essay to make mechanical inventions 
that were discarded long before they were born; and who, 
though destitute of chemical or metallurgical knowledge, do 
not hesitate to attack problems that ha.ve vexed the brains of 
savants. Let no thoughtful, plodding student, no mechanic, 
master of his art, be deterred from entering the lists because 
of the failure of such as these, whose destiny it would ap- 
pear to be to fail at everything they undertake, but rather 
let him profit by the lesson their failure teaches. — Manufac- 
turer and Builder. 



last more than 30 years; but the majority if tested after less 
use will show flaws that would have insured their rejection 
if detected when new. 



The Present lilmlt of Visibility. 

Although there is perhaps much to be desired in the im- 
provement of microscopic objectives, we may still consider 
our present state quite an advanced one. Although the 
present theoretical limit of visibility is fixed at 146,528 lines 
to the inch, we need not be deterred from attempting to pass 
this point. The limit which was accepted some years ago as 
the true one, although considerably lower, was quietly ig- 
nored as the angular aperture in objectives increased. It is 
only a few years ago that the majority of microscopists re- 
fused to believe that A. pellucida, which has about 100,000 
lines to the inch, could be resolved, and now it is the work 
of beginners to do so. 

But supposing 146,528 lines to be the limit, it is evident 
that a one-eighth or one-tenth objective with a one-half inch 
eyepiece is of amply sufficient magnifying power to make 
the lines visible to the eye, and there is tlierefore no need of 
using more. It is a good rule to follow, under all circum- 
stances, not to use a greater power than is necessary to com- 
fortably do the required work. — E. Bausoh. 

Corrosion of Cast Iron Pipes. 

In the course of a paper read by Mr. McElroy before the 
Western Society of Engineers, on the causes of corrosion of 
cast iron pipes, the author observed that a prominent cause 
of corrosion is the class of materials used, and also the 
method of manufacture of pipes in ordinary foundries. In 
the first place, a cheap and easily melted pig is selected — spe- 
cifications and the inspection of quality and mixture not 
being strict — and the castings (for convenience of handling) 
are generally made in greensand moulds laid at a slope of 
about 10 degrees from the horizontal. Impure metal is 
therefore run in a way that aggra.vates its defects. The 
core bars are coated with straw ropes, which may be more 
or less soft and loose, coated with loam more or less soft and 
wet, and sprinkled with sand. 

If not very carefully wedged, these bars will rise; and 
they are seldom stiff enough to resist the upward pressure of 
the molten metal. The usual spring at the center for the 
core of an 8 inch pipe is tV o""/^ inch; or as much as y% inch 
with a 6 inch pipe. The metal, poured in from the upper 
end, first fills the lower section of the mould; and as it rises 
round the core to fill the upper section, its weight springs 
the bar upward to the extent indicated, making the casting 
thicker at the lower, and thinner at the upper side. The 
denser, hotter, and purer metal fills the lower portion; the 
impurities naturally floating upward to settle in the thinner 
metal as it cools. Here gather portions of the sand coating 
of the mould; while the bubbles of the metal, caused by the 
development of gas from the vegetable matter of the loam, 
and from its dampness, tend to perpetuate themselves in blis- 
ters and air cells. 

The usual defects in these cheap castings are, therefore, 
inequality in thickness, air cells and blisters, sand holes, 
cold chutes from chilled metal, and mixtures of sand and 
iron. Such pipes are also frequently out of line, from the 
effect of unequal contraction. Pipes of this description are 
peculiar!}' liable to corrosion; containing asjthey do mix- 
tures of metal of different densities, together with much 
graphite. The duration of such pipes in the ground is largely 
affected by the amount of disturbance they receive. If well 
laid at a good depth, and thoroughly backed, they may con- 
tinue serviceable for many years; but their defects are likely 
to become suddenly prominent upon comparatively slight 
external interference. In favorable circumstances they may 



Poisonous Plants and Some of tbeir Antidotes. 

It is important that all who ramble in the woods should 
be able to identify the poisonous plants, not only that they 
, may avoid them, but that they may feel secure when such 
plants are near them. Some of the most dangerous plants 
which are used for medicinal purposes may be handled 
with perfect safety. I am not aware, on the other hand, 
says Wilson Plagg in the Boston Iranscript, that any bad 
effects come from the internal use,of the juices of either of 
the two poison sumacs, which cause a violent inflammation 
when handled by certain people. If I remember correctly, 
Kalm, the Swedish botanist, tried a variety of experiments 
with the poison dogwood. He rubbed its leaves on his face 
and hands, and drank a decoction of its leaves. All this was 
done with impunity. If I am incorrect in this statement, I 
would thank any reader who has a correct knowledge of the 
facts to set me right. I have no means, adds Mr. Flagg, of 
examining the source of m}' information. The inflammation 
caused by the poison ivy and the poison dogwood resembles 
erysipelas; but it is not dangerous. It yields gradually to a 
wash of a weak solution of sugar of lead. There is a popu- 
lar belief that if one has suffered an attack from it he is ren- 
dered more liable to be affected by any future exposure to 
the baneful influence of the plant. I have reason to believe 
this to be an error. 

Some persons are very susceptible to the poison, while 
others are not affected by it at all. But I have known per- 
sons who were badly poisoned in their early days who could, 
after becoming adults, handle the plant with impunity. An 
intelligent farmer, who had such experience in his own case, 
believed that any one who is subject to ivy or dogwood 
poison might counteract his susceptibility by frequently 
handling it. He cited his own experience as proof of his 
theory. Another theory is that the woods are full of anti- 
dotes to the effects of ivy and dogwood, and that the habit 
of many persons of occasionally chewing the ends of a pine 
twig is a preventive. The chewing of the tendersproutsof 
the common pear tree is also considered a safeguard. I 
mention these notions without professing any belief in them, 
but they may be correct. If they seem insigniticant reme- 
dies, because these plants have no powerful medicinal quali- 
ties, we must consider that the two noxious sumacs do not 
manifest any properties of taste or smell that would lead us 
to suspect their poisonous nature. Dr. Rush remarks, in 
one of his medical essays, that it is not safe to declare that 
any plant is wanting in medicinal virtue on account of its 
deficiency in taste or smell, though he admits that the poi- 
sonous vegetables for the most part have a decidedly nauseous 
and disagreeable flavor. Opium is bitter, and tobacco is 
pungent and nauseous. 

But as these properties of poisonous plants do not exist in 
all species which are poisonous, it is prudent for all persons 
who frequent the woods, either for labor or recreation, to 
learn how to determine upon their own safety. Now, with 
regard to the poison dogwood, I may say that it is not to be 
found in every wood, though not a rare plant. It is an ele- 
gant shrub, seldom a tree, but appearing in clumps like the 
common alder. The leaf is pinnate, resembling that of the 
American ash, but larger, and having a greater number of 
broad, ovate leaflets. As I have said in another essay, this 
tree is equaled by no other species in our woods for the 
splendor and variety of its autumn tints. There is more ex- 
posure to the poison ivy because it grows everywhere. There 
is hardly a wood or woody pasture in the lowlands that is 
not covered with it, and hardly an old stone wall that is not 
festooned with its elegant foliage. This climber resembles 
the Virginia creeper in its general aspect and climbing hab- 
its, and the two plants may be distinguished by their leaves. 
The leaf of each plant is compound, but the ivy bears only 
three leaflets, while the creeper has five in a whorl; hence, 
when one is at a loss to determine the identity of the plant, 
he must count its leaflets. Neither of the two poison 
sumacs bears a conspicuous flower or fruit. The flowers 
and fruit are greenish, small, and without any beauty. If 
one is doubtful, therefore, about the identity of a plant, he 
may be sure, if it bears a handsome flower or fruit, it is 
neither the poison ivy nor the dogwood. As there is no 
other plant in our woods, however poisonous as a drug, that 
may not be safely handled, the rule given above may insure 
any one's safety. 

In conclusion, I would remark that I cannot regard the 
poison i^y as a very dangerous plant; if it were more so, we 
should hear of more frequent instances of its poisonous 
effects. As it grows almost everywhere, it is hardly possi- 
ble for parties to spend half a day in the woods without fre- 
quently handling it. Some caution is, nevertheless, advisa- 
ble. If I had an estate, with trees near my house which were 
covered with this beautiful climber, I should not remove it. 
I should consider how extremely small is the liability of any 
one to be affected by it, and that his exposure would be 
greater in crossing almost any rude pasture that contained 
any shrubbery than by visiting my grounds. 



Treatment of Earaclie. 

It is said that by the following simple m ethod almost instant 
relief of earache is afforded : Put five drops of chloroform 
on a little cotton or wool in the bowl of a clay pipe, then 
blow the vapor through the stem into the aching ear. — Med. 
Record. 
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lUFBOVED STEAK HAUUEB. 

The accompanying engraving illustrates a power bammer 
constructed by Messrs. Breuer, Schumacher & Co. As may 
be seen, the frame consists of two strong uprights, whose 
well proportioned bases are secured to a very solid bed plate, 
while their upper extremities are connected by means of 
the wide base of the steam cylinder, and of bolts that sup- 
port no stress. To give greater rigidity to the whole a few 
strong cross braces are placed between the uprights, which 
latter, like the cylinder, are strengthened by flanges. The 
anvil stock is completely isolated from the frame of the ma- 
chine, and is mounted ujDon a strong piece of wood and se- 
cured in position through an aperture in the bed plate. The 
sides of this stock are placed obliquely with respect to the 
axis of the machine, the object of this arrangement being to 
permit the operator to easily dress the piece in one direc- 
tion and flatten it in the other, without being interfered 
with by the uprights. 

The anvil naturally has a direction corresponding to that 
of the stock. It is fixed firmly to the latter by dovetails 
and steel keys, and its faces are constructed of forged steel. 
The body of a hammer is a piece of forged steel of the flrst 
quality, planed, and adjusted 
between two guides that are ar- 
ranged in such a way as to take 
up all wear. 

One interesting peculiarity of 
this machine consists in the con- 
struction of the piston and its 
rod out of a single block of steel. 
The rod runs through a wide 
stufllng-box lined with bronze 
rings that can be changed with 
the utmost facility. The flange 
boHs run through the shell of 
the stulBng-box, and their heads 
are set into the base plate of the 
gleam cylinder. These details of 
construction, like those of the 
hammer guides, have been 
studied with care, since upon the 
carefulness with which they are 
carried out the good perform- 
ance of the machine very often 
depends. 

It is in the steam distributing 
mechanism, however, that we 
find the most interesting im- 
provements. This consists in a 
bronze cylinder in which runs a 
bronze piston which is so arj 
ranged that it can be balanced. 
Motion is then given the slide 
valve by means of a bent lever 
which is placed in contact with 
a spring. While ©perating, the 
hammer coramunicatea motion 
around a center of oscillation to 
the lever, and these motions are 
transmitted to the valve rod. 
The position of the lalter's points 
of attack can be changed; by 
separating them a variable ex- 
pansion is produced, while by 
bring them very near one an- 
other the steam is admitted 
under full head. 

It is proper to add that the 
point of oscillation of the bent ^ 

lever is arranged eccentrically, • "" 

and connected with an external 
lever that permits of varying the 
stroke of the piston at will. 

Finally, we may state that the 
admission of steam into the dis- 
tributing box occurs through a 
cock whose valve is actuated 
by a third lever arranged be- 
tween the uprights of the ma- 
chine. 

The use of a variable expan- 
sion in power hammers offers 
great advantages as regards a 
saving in steam, and conse- 
quently in fuel. All the opera- 
tions of a forge can thus be performed without any fear of 
causing the pressure in the boiler to fall, as occurs in work- 
shops where the power of the generator does not corre- 
spond to the work developed by all the machines in opera- 
tion. 

The type of power hammer under consideration has been 
more particularly devised for machine shops, railway shops, 
and ship yards, and for testing steel in steel works.— Bemie 
Industrielle. 



Carpet Beatlusa 

The annual domestic revolution dear to housekeepers, and 
known by the name of "spring cleaning," has this year, 
owing to the cruel easterly winds, been deferred to an un- 
usually late period. However, during the last few days, to 
judge from the uproar from carpet beating, etc., arising from 
every backyard and adjacent mews, the process is now in 
full swing. We have no wish to decry this periodic puri- 
fication, but merely to point out rules for its better con- 
duct and elflciency. The usual process in households, which 
cannot afford to have it carried out by special agency, is first 
to take up the carpets, and sweep the walls and ceilings, 
and then to wash the floors. While the latter is drying, 
work must be found for the idle hands, and they cannot be 
better employed than in beating the carpets in the courtyard 
or back garden, a work attended with a horrid din and 
clouds of dust. It will be unavailing, we know, to com- 
plain of the noise — no appeal in this direction will gain a 
moment's sympathy; but we hope more attention will be 
paid to the other nuisance. When we reflect on the nature 
of the dust thus raised, we are surprised that sane persons 
allow to be thus stirred up under their noses all the nause- 




Explosion of Brass Pipe. 

We had occasion a few days ago to inquire into an acci- 
dent of a kind new to us, and interesting to architects, 
plumbers, and others who use brass pipes for any purpose. 
In the present instance a piece of heavy drawn brass tubing, 
about three-quarters of an inch in diameter, was used to 
connect a hot water tank in the basement of an office build- 
ing with a cold water tank on the roof. The height of the 
pipe was about 93 feet, and the pressure sit the bottom 
therefore about 45 pounds to the square inch, but the metal 
was nearly an eighth of an inch thick, and should have been 
capable of withstanding with perfect safety a strain of two 
or three hundred pounds. The flow through the pipe was 
always downward, so that the temperature of the water in 
it was nearly constant at from fifty to sixty degrees Fahren- 
heit. 

After the pipe had been in use about two years it suddenly 
gave way, the length of straight pipe tearing in long, ragged 
seams, in two or three places at once, and letting the water 
escape in a flood over the basement. On shutting off the 
supply it was found that so many lengths of pipe in the 
stack were affected that it was necessary to replace the 
whole. This happened in warm 
weather, so that there could have 
been no question of the freezing 
of the water in the pipe, and 
even if it had occurred in winter 
its situation in a building kept 
warm throughout, and its prox- 
imity in the basement to a steam 
furnace which was constantly 
burning, would have excluded 
the idea of freezing. Prom the 
testimony of the engineer of the 
building, and of a plumber of 
experience, it would appear that 
such mishaps are not infrequent 
with brass pipe, and that they 
are perhaps more common with 
the heavy than the light tubing. 
The only explanation which 
seems likely to be well founded 
is that the particles of brass, in 
being forced over the mandrel 
by the enormous pressure which 
it is necessary to exert, are 
thrown into a state of internal 
tension, like that which exists in 
badly proportioned or unskill- 
fully cooled iron castings; and 
that this internal tension, espe- 
cially if aided by other circuth- 
stances, may determine the dis 
ruption of the pipe at any mo- 
ment. In the present case, the 
pipe carrying only a steady flow 
of water, and hammering in the 
pipes liaving been carefully 
guarded against by air cham- 
bers, the molecular disturbance 
seems to have been alone re- 
sponsible for the accident. It is 
said that the manufacturers of 
the tubing have learned from 
experience to anneal it before 
putting it on the market. In 
that case it would be very desira- 
ble for those who use it to be fur- 
nished with some rule for judg- 
ing whether what tbey buy has 
been subjected to the annealing 
process or not. If any one of 
our readers can throw more light 
on the subject, we shall be very 
glad to hear from him. — Ameri- 
can Architect. 
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Mb Richard A. Proctok holds that if the full power of 
the arms and legs can be so applied to ingeniously arranged 
mechanism as to work wings more or less resembling those 
of a bird, there is little reason of doubting man's power of 
sustaining himself in the air and even traveling with great 
rapidity through it. Probably, he adds, it will be much 
easier for him to sustain himself while traveling^apidly on- 
ward than while hovering over the same spot. 



IMPROVED STEAM HAMMER. 

ous accumulations of dining room, bedroom, and stair car- 
pets, to say nothing of door mats, etc., into a fine dust, and 
which thus dispersed finds its way again into our houses in 
a form most readily accessible to our respiratory organs. In- 
deed, it is fortunate if the dust thus roused is only nauseous 
and not infective, since the desquamated cuticle of scarlet 
fever, the scabs of small pox, the dried sputa of consump- 
tive or whooping cough patients, living parasites, and hairs 
from mangy cats and dogs may thus invade our rooms. 

Carpet beating, we are aware, is forbidden in public tho- 
roughfares; but it should, in any form, be prohibited within 
a reasonable distance of dwelling houses; and for those who 
cannot afford to pay the small sum required to have their 
carpels and mats properly cleaned, the authorities should 
set aside some open space, to which on stated days and at 
certain hours persons might bring their carpets and have 
them beaten, without causing annoyance or danger to them- 
selves or neighbors.— Zaracei. 



Salt in Western Xew^ ITork. 

It is estimated that the salt 
fields of Western New York 
will this year produce 900,000 
barrels of the best salt manu- 
factured, and that the produc- 
tion will be doubled the follow- 
ing year. 
A few years since a well was sunk at the little village of 
Wyoming, on the Rochester and Pittsburg Railroad, forty 
miles southwest of Rochester. The diggers were looking for 
petroleum, but found instead a deposit of rock salt. Wells 
were shortly after put down in various places within a radius 
of 100 miles, and the results have been wonderful. 

The most prominent place in ihis territory, perhaps, is 
Warsaw, Wyoming County, where there are eight wells. 
Solid salt is found at a distance from the surface of from 
1,600 to 1,800 feet. The beds are about 90 feet thick. Dr. 
Guinlock is manufacturing from one well an average of 300 
barrels dailj'. The Warsaw Salt Company manufacture 500 
barrels from four wells, the Crystal Salt Company 600 bar- 
rels from two wells, and the Standard Works 100 barrels 
from one well. Pans are used for evaporating in all the above 
works except the last named, where steam kettles are em- 
ployed. The industry has imparted great activity to the 
village, and many workmea are employed. 
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THE ISATIS, OB ARCTIC FOX. 

Thanks to Mr. Delalande and Lieutenant Veron, the 
Museum of National History of Paris is now in possession 
of two representatives of a species of carnivorous animal 
I'arely seen in zoological gardens, but the skin of which is 
■well known to furriers. This species is the isatis, or Arctic 
or blue fox, known to the Russians as Pesd or Pesiez, to the 
Greenlanders as Terreniak, and to the Samoyeds as Noga.* 
In zoological catalogues it bears the name oi^Vidpea lagopus, 
the specific name being in allusion to the presence o£ very 
thick hairs that form around the animal's feet a sort of furry 
shoe — an arrangement which is certainly in accordance with 
the habitat of this species of fox. At the present time, in 
fact, the isatis is confined to the Arctic regions of the two 
worlds, and it is only accidentally that it is met with further 
south, and, when it is, it must be because it has been trans- 
ported thither by some iceberg, or because 
an exceptionally severe winter has en- 
larged the limits of its hunting grounds. 
Being destined to live in a severe climate, 
the blue fox had need of soft fur, a gift 
which nature did not refuse.' The body of 
the isatis, indeed, is so abundantly pro- 
vided with hair that the animal appears to 
be larger than it really is. Yet its size is 
notably smaller than that of our own fox, 
with which, how ever, it could not be con- 
founded, since its paws are flatter, its 
bodyisjmore elongated, its head is shorter, 
its ears are rounder, its snout is less 
pointed, its tail is more tufted, and its 
coloring is entirely different. 

In its own country the isatis is, during 
summer, of a brownish, smoky, or leaden 
gray, or brown glossed with blue, but, in 
winter, of a whiteness as immaculate as 
that of the fields of show amid which it 
seeks its food. But between these two so 
diverse coats — the one light and the. other 
dark — the transition does not occur ab- 
ruptly, but takes place, on the contrary, 
by gradations, so that at the change of 
of seasons the animal exhibits a spotted 
aspect. So it is not astonishing that, on various occasions, 
travelers and naturalists have seen the isatis in these differ- 
ent costumes, and have described as different species indi- 
viduals that were either in their winter or summer coat, or 
in a stpie of transition. But we now know positively that 
the names blue fox, white fox, Arctic fox, smoky fox, pied 
fox, rock fox, etc., are applied in reality to one and the 
same specific type. 

The two specimens that are to be seen at the Jardin des 
Plantes were captured in Iceland, but the animal is likewise 
met with, and more commonly still, in Greenland, in South- 
ern Scandinavia, in the portion of Siberia situated beyond 
60° of latitude upon the banks of Behring Strait, in the 
Aleutian Islands, and in the northern part of the American 
continent, beginning at the 50th parallel. Everywhere where 
it is not disturbed it scarcely takes' the trouble to excavate 
or burrow, but is content to take shelter under a rock or 
bush in order to sleep or watch for its prey. The latter con- 
sists principally of small mammals and birds of different 
kinds, of which it devours both the adult and young. It is 
not, however, particu- 
lar in the selection of 
its food, and, for want 
of living animals, will 
dfiTOur such carcasses 
as are thrown upon the 
beach by the waves. 
Moreover, it enters 
with astonishing bold- 
ness the very center of 
the encampments of 
travelers and seizes not 
only provisions, but 
also bags, coverings, 
and woolen and skin 
clothing. The natu- 
ralist Steller and his 
companions, who were 
cast by shipwreck up- 
on Behriug's Island, 
and who had to stay 

there for ten long ' — ' 

months, were obliged 
to suffer much from 

the incursions of these oarnivorae. It was in vain that they 
tried to drive them off by firing at them, setting traps for 
them, and capturing a few individuals which they afterward 
exposed to the eyes of their companions, for every night 
the foxes returned to the charge, disarranged the stones un- 
der which provisions were hidden, and gnawed gloves, 
shoes, hats, and even the reindeer skins which served the 
shipwrecked party as beds. 

The isatis may, then, by good right, be considered as a 
noxious animal, and the war that is waged against it would 
be perfectly justified even though Its skin had no commer- 
cial value. But the skin' is valuable, however, and so the 
hunting oi' the animal has, during the last century, consid- 

* The Chippewyatis call it if *as-9(i, " white beneath," and the hares 
Kka-pa, a name having tlie same Tae&mn%,— Translator. 



erably extended. Its capture presents no difficulty, since its 
instinct for self-preservation is but feebly developed, and it 
possesses a singular mixture of stupidity and cunning, and 
cowardice and boldness. 

It is asserted that the Ostiaks Samoyeds have no need of 
traps in order to capture the isatis, but proceed very simply 
as follows: When the ground is covered with a winding 
sheet of snow in winter, they start upon a campaign armed 
with nothing but shovels made of the antlers of the reindeer. 
As soon as they discover the mouth of a burrow dug through 
the snow they quickly ascertain its direction, open the gal- 
lery with their shovels, seize the semi-torpid animal by the 
tail, and dash its brains out against a rock. In other coun- 
tries this animal is taken in traps or hunted for with the 
gun. 

Mr. P. L. Martin estimates the number of isatis skins that 



made upon this subject, and we trust that the specimens at 
the museum will live long enough to allow us to ascertain 
whether transportation decidedly deprives these carnivorse 
of the power of modifying their coloring, according to the 
season. — La Nature. 




THE ISATIS. OR ARCTIC FOX. 

annually reach the markets of Europe to be 90,000. These 
skins are of two kinds, pure white ones from Arctic America 
and bluey-gray ones either from Archangel or Labrador. 
The former are worth at wholesale 6 to 15 francs each, and 
the latter bring from 45 to 90, and are usually cut into strips 
for trimming ladies' cloaks,'or are more rarely put together 
in such a way as to form magnificent carpets or rich coverings. 
But all the skins of this kind do not reach Europe, for 
there is also a very important trade in them with China, 
which for the last century has annually imported several 
thousands for ornamenting the cloaks and robes of the man- 
darins. Some of these peltries must likewise be utilized 
upon the spot, and others are sold in large numbers to the 
United States. Finally, it is certain that many animals are 
massacred without profit to the industry or become a prey to 
eagles and gyrfalcons ; so that we may, without exaggeration, 
estimate the number of these carnivorse that annually disap- 
pear as 300,000. Under these circumstances the species is 
surely fated to extinction in a very short time, and, if it has 
not as yet been totally destroyed, the fact is due to its re- 




Xhe Red Sunsets. 

Mons. M. J. Jamin, a member of the Academy of Sciences, 
communicates to Bevve des Deux Mondes an article on the red 
sunset phenomenon which prevailed in nearly every part of 
our globe last winter. He believes the volcanic theory, and 
the conclusion reached by bini is that the eruption of 
Krakatoa was one of the most important manifestations of 
volcanic forces the world has known; that the magnitude of 
the forces then put in motion renders it entirely credible 
that an immense mass of volcanic ashes mixed with watery 
vapor was propelled from Krakatoa to a 
height probably almost coextensive with 
the limits of the earth's atmosphere; that 
this dense mass of fine and principally 
microscopic ashes floated above or on the 
surface of the atmosphere as oil floats on 
water, and that it was gradually diffused 
by the air currents until it had become vis- 
ible over nearly three-fourths of the earth's 
surface. To the objection of the advocates 
of the cosmical tlfeory that some traces of 
this volcanic dust ought to have been 
found on the surface of snow somewhere, 
M. Jamin replies by adducing evidence 
that it has actually been found, and at 
points considerably distant , from one 
another. 

He also produces a strong argument 
from analogy by citing the case of a simi- 
lar eruption which occurred on an island 
in the Mediterranean in 1831. In that case 
the same peculiar optical phenomena were 
noted, and for two months red sunsets 
and sunrises were observed, not only in 
various parts of Europe, but also on the 
continent of America. He refers further 
to the contemporary accounts of that erup- 
tion of Vesuvius in A.D. 79 which resulted in the destruc- 
tion of Herculaneum and Pompeii to show that the same 
aspect of the heavens was then visible, though naturally it 
was not ascribed to the true cause. The objections against 
the duration of the phenomena are met with careful reason- 
ing showing the possibility of the persistent flotation of the 
extremely attenuated matter composing these clouds of min- 
gled ashes and vapor. It may be said, adds the editor of 
the New York Tribune, from which we copy, that parts of 
M. Jamin's argument appear to conflict somewhat with Pro- 
fessor Nordenskjold's theory of cosmical dust, it seeming 
possible that the Professor's supposed meteoric dust may 
have been of the same nature as the volcanic ash clouds. 
The article is extremely interesting, carefully written, and 
makes a strong showing indeed for the volcanic theory, if it 
does not altogether settle the question at issue. 

< I « I » 

A WHALEBONE ARCH. 
In former years the city of Hamburg was one of the great 
whaling ports of Europe; but since 1850 no whaler has sailed 

from Hamburg, as the 
business did not pay. 
Among the many relics 
of the time that whalers 
sailed from Hamburg 
the most noteworthy is 
the arch formed of 
two enormous whale 
jaw bones erected on 
the site of the former 
rope yards at St. Paull. 
These jaw bones are 
quite intact, and will 
probably remain so for 
many years. 

The annexed cut rep- 
resenting this arch is 
taken from the Jllus- 
trirte Zeitung. 



A WHALEBONE ARCH. 

markable fecundity, erery female giving birth each spring 
to eight or ten young. 

Despite its limited intelligence, the Arctic fox, when cap- 
tured young, is easily tamed, and shows that it is capable of 
being educated to a certain degree. Whatever may have 
been said about it, it even appears that two individuals of 
this species may he confined in the same cage without any 
trouble, since those at the Jardin des Plantes seem to live in 
harmony. These animals, during the exceptionally mild 
winter that we have just passed through, underwent no 
change in their coloration, but remained of a uniform gray. 
In Eussia, on the contrary, if we are to credit Mr. Brehm, 
some foxes of this species that were kept in a heated room 
assumed their white costume at the same epoch and in as 
complete a manner as the wild animals living around the 
polar circle. Evidently there are new observations to be 



military Skating. 

A corps of skaters 
is said to be attached 
to the Norwegian 
army, the members Demg men selected for good physique 
and accurate marksmanship. These skaters can be maneu- 
vered upon ice or over the mountain snowfields with as 
great rapidity as the bes/trained cavalry, and as an instance 
of their speed one of the corps, it is reported, recently ac- 
complished 120 miles in eighteen and a half hours over a 
mountainous country." 



^ I ■ I » 



To prevent haystacks firing, scatter a few handfuls of 
common salt between each layer. The salt, by absorbing 
the humidity of the hay, not only prevents its fermentation 
and consequent heating, but it also adds a salty taste to this 
forage, which all cattle like; besides, it stimulates the appe- 
tite and assists their digestion, and so preserves them from 
many i 
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Industry and Veracity. 

There are some virtues which seem to have a peculiar 
affinity t'or one another, each strengthening and developing 
the other by its own power of growth. Such are industry 
and veracity. Of course we cannot say that the busiest peo- 
ple are invariably the most truthful, but only that the ten- 
dency of industry as such is in that direction. It is true 
that industrial occupations sometimes offer temptations to 
untruthfulness, and might thereby seem calculated to retard 
rather than to stimulate the virtue of veracity. The induce- 
ments to prevarication in regard to the quality and quantity 
of goods and labor, and still more to the suppression of facts 
which would affect their value, are numerous and strong, 
and some undoubtedly yield to them. 

We have, however, thoroughly learned the lesson that 
mutual confidence is the cornerstone of all social industries, 
and that truthfulness in word and deed is the only basis of 
mutual confidence. Truthfulness, therefore, naturally ac- 
quires a much higher rank in the rainds of an industrious 
community than it can in any other. With us, in publioesti- 
mation at least, it occupies the post of honor, and though 
doubtless many people infringe it in secret, none can be found 
bold enough to defend it. It is held as a test of noble charac- 
ter that a man is candid, sincere, and trustworthy, that his 
word is reliable and his promises secure. On the other hand, 
falsehood, evasion, and deceit are esteemed disgraceful, and 
those who deal in thern are chiefly concerned lest they 
should be found out. 

Mr. Lecky, in his History of European Morals, asserts that 
different ages and nations have different rudimentary vir- 
tues, or virtues upon which they lay the emphasis. Some- 
times it has been loyalty to a leader, sometimes patriotism, 
sometimes the reverential spirit, sometimes independence, 
sometimes humility. Whoever in any particular community 
is decidedly lacking in such a rudimentary virtue is below the 
average of moral excellence, because he has neglected what 
Is generally esteemed the very first element of righteousness. 
Our own term "common honesty" implies that this is at 
least one of our rudimentary virtues, without which no one 
can hope to rise in the scale of moral progress. 

If we compare our state of things in this respect with that 
which exists among indolent nations of southern climes, or 
other thriftless communities that love ease better than labor, 
we shall find a marked difference. Instead of feeling vain 
in our fancied superiority to such people, perhaps if we 
compared our practical devotion to what appeals to us as 
the foundation of all virtue, with their devotion to some- 
thing else that occupies that place to them, we might feel 
cause rather for self-abasement. We may rightly feel glad 
that we have learned the value of veracity, that our indus- 
tries have proved it to be one of the foundations of all social 
welfare, of all true business relations, of all progress in 
morality and civilization. And yet, how far are some from 
embodying this accepted belief in their daily practice! How 
many are the evasions, concealments, and insincerities of 
which men are guilty, how many silences where truth de- 
mands speech, how many promises unredeemed, or kept to 
the letter, but broken in the spirit ! It is for what we admit , 
for what we believe, for what we know, that we are 
responsible; and if we hold truthfulness in such high re- 
pute that we plume ourselves over others on account 
of it, then we are doubly blamable if we disown it in the 
conduct of our daily life. Increasing civilization and in- 
creasing knowledge open up to us more and more the nature 
and respective value of the qualities that constitute true 
manhood. But that manhood can only be realized by con- 
stantly infusing the knowledge we gain into our daily life, 
by vitalizing it in our hearts and conduct, by following 
closely the ideal we form, and by giving the whole allegiance 
of our nature to those principles which we honor in our 
thoughts and with our lips. — Phila. Ledger. 



A French IVIieat Cleaner. 

At the recent Nice Exhibition was a machine shown by 
M. A. Maurel, of Marseilles. lu the upper part of this 
machine is placed a hopper immediately over a cylindrical 
and open topped receiver. Horizontal stirrers on a vertical 
shaft work in this receiver, motion being given by bevel 
gearing and a pulley driven off the main shaft of the imple- 
ment. The wheat to be treated is fed into the hopper and 
falls thence into the cylindrical receiver beneath, where it is 
subjected to the action of water delivered at a suflicient 
pressure to keep the sound wheat at the level of a discharge 
opening in the side of the receiver, the stones and heavy 
impurities falling to the bottom, and dust, chaff, etc, float- 
ing to the top, where they pass off by an overflow. The 
sound wheat being carried as described through an opening 
below the water level, is taken v/itb the stream along a 
slightly inclined trunk rectangular in section, and in the 
bottom of which is set a series otXcatch plates to receive 
and hold any stones that may have been brought over 
with the wheat. From this trunk the wheat falls into the 
bottom of a vertical drying cylinder, after having been pre- 
viously separated from a part of the water by means of a 
centrifugal fan. The drying columns, of which there are 
one or more, have perforated sides containing a series of 
inclined blades mounted on a vertical shaft and driven at a 
considerable velocity. By this means the weight is raised 
to the top of the first column, where it passes out by a dis- 
charge to the bottom of the second column, and is again 
raised, by which time the operation of cleaning and drying 
is supposed to be complete. 



CUIT HOLDER. 

The invention herewith illustrated was recently patented 
by Mr. H. D. Bishop, of West Hampton, N. Y. Fig. 1 
showsthe device in place on the sleeve. Fig. SJis a longitu- 
dinal section, and Fig. 3 is a face view. Two thin strips of 
spring metal are so constructed as to form concave jaws, 
brought to an edge at their point of contact. The outer strip 
is of corrugated shape on its face between the jaws, thus 
forming swells upon opposite sides of thecenter, where itis 
united to the center of the other strip, which is provided 
with side wings that are turned over upon the outer strip. 
The outer strip is properly tempered so as to retain its bent 
form, and its spring is strong enough to hold the sleeve and 




BISHOP'S CUFF HOLDEB. 

cuff between the jaws. Pressure upon either of the swells 
causes the depressed portion beyond the swells to bear on 
the under strip, there by opening the adjacent jaws to allow 
the entrance of the cuff or sleeve. 

The device, while being cheap, simple, efficient, and easy 
to work, may be manufactured so as to present an ornamen- 
tal appearance. 



WATCH MAKER'S HAND VISE AND RING BENDER. 

The main jaw is formed at one end with a cylindrical 
head that is so cut away as to form diverging cheeks. The 
opposite jaw is reduced in size at its upper end to form a 
nose, which closes in between the cheeks of the first jaw for 
grasping a wire, ring, or other object. The jaws are pivoted 
together at their lower ends, and between them is placed a 
spring by which they are forced apart. Passing through 
corresponding openings in the jaws is a bolt (Fig. 3), which 
is looked in the opening at one end and is provided at the 
other with a thumb nut, by turning which the jaws may be 
opened or closed. 

When the tool is to be used for bending rings, the bolt will 
be removed; and in order that this may be done without tak- 
ing off the nut, the head is formed with a small plate which 
passes through slots in the openings; the boll is locked in 




WATCHUAKER'S HAND VISE AND RING BENDER. 

place in the jaws by turning it so that the plate or cross- 
head will be at right angles to the slots when it enters shal- 
low recesses formed at the back of the jaw. When used 
as a ring bender, the tool will be placed in an ordinary bench 
vise, and the ring placed between the jaws, which will be 
forcibly brought together by the vise. Various other uses 
to which this tool can be put will be readily perceived. 

Further particulars may be obtained from the inventor, 
Mr. C. B. Rubert, of Owego, N. Y. 



Hoir to Determine Bxpanslon. 

Mr. C. E. Emery made a very complete series of experi- 
ments some yeers ago upon the engines of the United States 
revenue cutters Rush, Dexter, Dallas, and Gallatin, from 
which he deduced the following simple rule (subject to cer- 
tain limitations) for the best ratio of expansion in steam en- 
gines: 

Rule — Add 37 to the steam pressure as shown by the gauge; 
divide the sum by 33; the quotient will be the proper ratio 
of expansion. 

Example: An engine is running with a pressure of 90 
pounds per square inch; what should be the ratio of expan- 
sion? 90+37=::137-i-33=;5-77=the best ratio of expansion. 



Temperature of the Earth at Different Depths. 

At a recent meeting in this city of the American Society 
of Civil Engineers, observations upon the temperatures of 
the earth as shown by deep mines were presented bj' Messrs. 
Hamilton Smith, Jr., and Edward B. Dorsey. Mr. Smith 
said that the temperatures of the earth vary veiy greatU' at 
different localities and in different geological formations. 
There are decided exceptions to the general law that the 
temperature increased with the depth. At the New Alma- 
den quicksilver mine at California, at a depth of about 600 
feet, the temperature was very high— some 115 degrees; but in 
the deepest part of the same mine, 1,800 feet below the sur- 
face and 500 feet below sea level, the temperature is very 
pleasant, probably less than 80 degrees. 

At the Eureka mines in California, the air 1,300 feet be- 
low the surface appears nearly as cool as 100 feet below the 
surface. The normal temperature of the earth at a depth of 
50 or 60 feet is probably near the mean annual temperature 
of the air at the particular place. At the Comstock mines 
some years since the miners could remain but a few mo- 
ments at a time on account of the heat. Some ice water was 
given them as an experiment; it produced no ill effects, but 
the men worked to much better advantage, and since that 
time ice water is furnished in all these mines and drunk with 
apparently no bad results. 

Mr. E. B. Dorsey said that the mines on the Comstock 
vein, Nevada, were exceptionally hot. At depths of 1,500 to 
3,000 feet, the thermometer placed in a fresh drilled hole 
will show 130 degrees. 

Very large bodies of water have run for years at 155 de- 
grees, and smaller bodies at 170 degrees. 

The temperature of the air is kept down to 110 degrees by 
''oicing in fresh air cooled over ice. 

Captain Wheeler, U. S. Engineers, estimated the heat ex- 
tracted annually from the Comstock by means of the water 
pumped out and cold air forced in as equal to that generated 
by the combustion of 55,560 tons of anthracite coal or 
97,700 cords of wood. Observations were then given upon 
temperature at every 100 feet in the Forman shaft of the 
Overman mine,running f rom 53 degrees at a depth of 100 feet 
to 131-3 degrees at a depth of 3,300 feet. The temperature 

increased: 

100 to 1,000 feet deep, increase 1° in 29 feet. 
100 to 1,800 " " " 1° in 30 B " 

100 to 2,300 " " " 1° in 32-3 " 

A table was presented giving the temperatures of a large 
number of deep mines, tunnels, and artesian wells. The two 
coolest mines or tunnels are in limestone, namely, Chanar- 
cillo mines and Mt. Ceiiis tunnel, and the two hottest are 
in trachyte and the "coal measures," viz ,the Comstock mines 
in trachyte and the South Balgray in the " coal measures." 
Mr. Dorsey considered that experience showed that limestone 
was the coolest formation. 

Mr. Theodore Cooper gave a description of a curious slide 
or slump which recently occurred near Dover, New Hamp- 
shire, a large section of a clay formation having gone bodily 
into the adjacent river, moving trees with it, but leaving 
between the river and the cavity a bank of considerable 
width 



Bleaching Sponges. 

As is well known, chlorine and its compounds cannot be 
used for bleaching sponges, as they impart a yellow colorto 
the latter, which in addition become hard and lose their fine 
texture. The method now generally employed is a water 
solution of sulphurous acid, and requires from six to 
eight days, and considerable manipulation. According to 
the latest researches made in Germany, the bleaching of 
sponges can be performed more conveniently and expe- 
ditiously by means of bromine dissolved in water. As is 
well known, one part of bromine requires thirty parts of 
water to dissolve it, and thus a concentrated solution can 
easily be obtained by dropping a few drops of the former 
into a bottle of distilled water and shaking it. The sponges 
are submerged in this solution, and after the lapse of a few 
hours their brown color changes to a lighter one, the dark 
red bromine solution, changing at the same time to light yel- 
low. By treating the sponges to a second immersion of a 
fresh solution, they acquire the desired light color in a short 
time. They are improved still more if finally dipped in di- 
lute sulphuric acid and washed with cold water. It seems 
strange that such closely allied bodies as chlorine and bro- 
mine should act so differently toward the coloring matter in 
sponges. 



Cooking and Heating \rlth Gas. 

Dr. J. B. Rich, of this city (37 West 33d Street), has been 
conducting for some time past interesting experiments 
with gas stoves. The Doctor weighs the articles he bakes, 
boils, roasts, or otherwise cooks, and keeps an exact record 
of the quantity of gas consumed and the time occupied in 
cooking each article, or all together. The manner in which 
the experiments are conducted impart interest in the Doc- 
tor's investigations, and will insure, when completed, a 
pretty accurate conclusion as to the relative cost of coal and 
gas for cooking and heating purposes. 

The gas stoves used in the experiments are from different 
manufacturers, and the Doctor has one of his own invention ; 
but unlike most sanguine persons he does not think his stove 
much better than some others. But that there is vast econ- 
omy in the use of gas for all kinds. of domestic purposes the 
Doctor has not a doubt, and when through with his ex- 
periments the gas companies, gas stove makers, and the 
public are all to have the benefit of his investigations. 
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The Ciolossenm. 

This remarkable edifice formed the subject of a lecture lately 
given at the Royal Institution by Mr. Hodder M. Westropp. 
The vast size, massive proportions, and repetition of simple 
features in the Colosseum inspired us, the author remarked, 
with a sense of grandeur and magnificence which silenced 
criticism, although, as a matter of fact, there was no single 
feature free from blame. It was built for the exhibition of 
gladiatorial shows to amuse the Roman people, and was 
elliptical in form, consisting of the auditoria of two classic 
theaters, built face to face so as to permit the largest num- 
ber of people seeing and hearing at the same time. 

By the Romans it was considered the most wonderful 
structure ever erected, and this feeling of admiration con- 
tinued throughout the middle ages, as the frequent reference 
to i't by writers testified. So impressed by its size and ap- 
pearance was the Venerable Bede, that he predicted that it 
would endure as long as Rome itself. Its name, the " Col- 
osseum," was but a modern appellation, for it was known 
to the Romans as the Amphitheatrum Flavian, from the fact 
that it was commenced by the Emperor Vespasius Flavius. 
It was not, however, finished by him, having been only 
gradually developed in its ultimate completeness. Vespa- 
sian chose a site at the foot of the Esquiline, on the lowest 
level in the city, but was only able to inclose the arena and 
construct the three stages of seats around it. To these his 
son Titus added two more tiers, and dedicated the edifice 
with shows of the utmost magnificence in the year A.D. 80. 
It was finally completed in a manner which showed the 
tasteless extravagance of his age by Domitian, who con- 
structed the upper portion of wood, and arranged in the 
arena docks, so that sea fights could be represented. In the 
time of Macrinus the woodwork forming the upper part 
was struck by lightning and consumed; it was partially 
restored by Heliogabalus and Alexander Severus, and early 
in the third century of our era was completed in stone by 
Gordian III. 

The gladiatorial combats were continued with even greater 
luxuriance and waste of human life, and were not finally 
suppressed till 403, when an Oriental saint named Telema- 
chus made a pilgrimage to Rome expressly to protest against 
these demoralizing and inhuman shows, and was, while 
making that protest, martyred in the arena of the Colos- 
seum. The latest exhibition of wild beasts was in the reign 
of Theodoi-ic. In 1130 the Colosseum became a fortress of 
the Prangipani, and in 1332 the benches were restored, and 
a bull fight, of which Gibbon has reproduced for us a graphic 
description, was held in the arena. Id the fourteenth cen- 
tury the Colo.sseum was despoiled, the cramps binding the 
stones being cut out for the sake of the iron, and the masonry 
removed for building purposes, and even for burning into 
lime. For a time the depredations were checked, as Pope 
Eugene IV. granted it to the monks of the adjoining con- 
vent; but public opinion was against making it private pro- 
perty, and it was, after a time, resurrendered to the people. 
At a later period, it was again used as a quarry, and from it 
the palaces of the Parnisi and Barbarini families were largely 
built, but it was afterward again placed under the protec- 
tion of the Popes, and is now national property. 

The first archaeological excavations in the arena were 
made between 1810 and 1814 by the French. They only 
went down some 10 feet below the surface, being deterred 
by the influx of water, and never reached the original floor 
level. In 1874-75 a fresh series of explorations was com- 
menced by the Italian Government, at the instigation and 
under the direction of the late John Henry Parker. 
Twenty-one feet below the present level, the excavators 
were rewarded by discovering the original floor of the arena, 
with the wonderful series of substructures built upon it in 
the time of Commodus. Turning aside to give a general de- 
scription of the building, Mr. Westropp mentioned that it 
was 65D feet along the major axis of the ellipse and 513 feet 
across, and rose, as completed, to a total height of 157 feet 
above the surrounding ground. This immense outer wall 
consisted of four stories, of which three were of Vespasian's 
structure, and the fourth, a loftier and very different one, 
represented Gordian's addition. Three stories were decorat- 
ed with columns, and the upper one with pilasters, each of a 
different order. The columns were of equal diameter, and di- 
vided the circumference into 80 arcades on each level. That 
on the ground slory, which was 30 feet in height, had a Doric 
order; the next, 38 feet high, was Tuscan; the next, also 38 
•feet high, was Ionic, and the upper stage, 44 feet high, 
which had no arcading, but instead a series of rectangular 
window openings, with shields between, had pilasters of the 
Composite order, a style which was excellently fitted for its 
lofty position by the boldness of its volutes and general 
treatment. 

In the lower story seventy-six of the arches were ordinary 
entrances, aptly termed " vomitoria," and each bearing a 
distinctive number; the other four openings were reserved 
for the Emperor and other distinguished personages. Each 
voussoir in these tliree lower arcades had a mortise and tenon 
on its edge, .so that they could be fitted to each other in each 
half of the arch, without necessitating the use of centering 
during construction. Behind these arches on each floor, and 
between the outer facade and the tiers of benches, was a spa- 
cious corridor leading to the seats, and to stair cases leading 
to the upper levels of the arena. Each stage was marked 
off by an entablature, and the whole was crowned by one 
of greater boldness, above which was an attic. This upper 
entaWaturc was supported by brackets, and in it were pierc- 
ed a series of holes through which formerly passed the 



ropes by which the telum or velarium, an immense curtain, 
protecting the spectators from the sun and rain, was drawn 
toward or from the mast in_the center of the arena. The ma- 
terials used for walling were marble and travertina for the 
exterior, pepinino for the internal walls, and tufa and brick 
for filling in. The seating was by movable wooden benches. 
The lowest level next the arena was known as the podium, 
and was protected from the animals by a low wall, and was 
reserved for the emperor, consuls, and other distinguished 
personages; above this was the mwnianum, or seats for the 
equestrian order; above these, those for the populace, and 
women were admitted to the upper gallery only. Great dis- 
crepancies existed between the statements as to the number 
of persons that could be accommodated in the Colosseum; 
but Mr. Fergusson, on a careful calculation, estimated that 
no fewer than 50,000 persons could be provided with seats. 
The excellent adaptation of the building to its purpose, and 
the skillful arrangements for free Ingress and egress, deserv- 
ed the highest commendation. 

The arena itself was originally formed by Titus on the 
ground level, but this was found to be too low to be easily 
seen from the auditorium, and thus, probably in the time of 
Trajan, and certainly before that of Commodus, its level 
was raised 31 feet by means of substantial substructures, be- 
tween which were left five longitudinal grooves or docks, 
three straight, the other two curved, which could be filled 
with water from a neighboring aqueduct for floating galleys 
upon, and also a numerous series of square pits in which 
were placed the cages of animals; in recesses under the po- 
dium and seating were other dens for wild beasts. The 
arena, as raised in the days of Commodus, had an internal 
diameter of 387 feet by 180 feet; it was paved with bricks 
over the solid substructure, and the docks and square aper- 
tures were covered in with boarding. In the central dock, 
during the recent excavations; part of the timber framework 
for raising decorations and scenery was found, and also the 
socket in which the velarium mast was lifted, and at one 
end was a drain protected by iron bars, through which the 
water was run off. It was evident that lifts were provided 
in the square holes for raising the animals' cages at the 
proper moment. In conclusion, the lecturer quoted descrip- 
tions of combats and pageants held in the Colosseum, and 
remarked upon the singular fact that, although this was one 
of the vastest and mostgreatly admired of ancient structures, 
the name of no architect who was concerned in its construc- 
tion was known to us. 



Gas In Iron and Steel. 

The following is a summary of a highly interesting paper 
on the subject, published a short time ago by Dr. Friedrich 
C. G. Miiller in our German contemporary, Stahl und Maen, 
and forming a sequel to Dr. Milller's report on his previous 
experiments: 

It is an undeniable fact that iron of every description, 
whether solid or liquid, and whatever the temperature may 
be, is possessed of the faculty of absorbing gases. This fac- 
ulty applies in the highest degree to hydrogen, and in a 
smaller degree to oxide of carbon, carbonic acid, and nitro- 
gen. From a series of experiments it would appear that 
hydrogen, the same as palladium, is able to form a sort of 
alloy with iron, and to exercise a very great influence on the 
physical properties of the metal alluded to. 

Inasmuch as all iron obtained by known metallurgical pro- 
cesses comes into contact with the aforenamed gases while 
in the course of formation, it is obvious that it must neces- 
sarily absorb a larger or smaller quantity of such gases. In 
point of fact, gases of an undeniably combustible nature es- 
cape from it both in its liquid state and in the course of its 
solidification; but even after the iron has become solid and 
cold, gases may be extracted from it by heating in a vacuum, 
or by other physical or chemical methods. In each instance 
in which an analysis is resorted to, it points to the presence 
of a mixture of H, CO, N, and CO2. 

For the practical metallurgist the secretions of gas in 
bubble form which take place within the metal are of incom- 
parably greater importance than the mere presence of gases 
or the silent emanations of gases which are invariably to be 
found in every smelting process. The phenomena of secre- 
tion are essentially of two kinds, viz., (1) scattering or spit- 
ting, and (3) rising. I have at all times attached great im- 
portance to this distinction, and shall continue to do so in 
the future, having fully satisfied myself that many fatal 
errors spring entirely from one of these two phenomena being 
taken for the other, and vice versa. 

Scattering consists in a secretion of gas, which takes place 
within the liquid metal while it is cooling down to its point 
of solidification. In this case, as in that of a recently un- 
corked bottle of seltzer water, bubbles are formed through- 
out the liquid, and rise to its surface. While the surface 
of the iron remains in a liquid state, a frothing and fizzing 
takes place in consequence of this, but, as soon as the sur- 
face is solidified, the gases keep some minute channels open, 
through which they spit out particles of liquid metal. It is 
obvious that the bubbles which come up to the surface can 
do no direct harm whatever. Apart from the surface, 
which, of course, is not to be relied upon, there is no reason 
why steel of the description named should not yield sound 
ingots. The dangerous time is when there is but little 
liquid metal left, forming a narrow channel in the center of 
the block. If the width of this channel increases from the 
base upward, the block becomes dense and compact, but if 
it closes up at the top, the gas that escapes below must 
gather in larger quantities. It, therefore, stands to reason 



that, in casting a very restless sort of steel, it is as well to 
see that the casting increases in a regular way from the base 
upward. 

In the case of the second description of secretion of gas — 
i. e., the rising, or ascent — the well known worm tubes, which 
spread radially, come to a development. While, in the case 
of scattering, the central portions of the block are most in 
danger, the parts immediately beneath the surface are prin- 
cipally endangered by the rising. When rising takes place, 
a quantity of the liquid metal in the interior, corresponding 
to the volume of the pores, is pushed with great violence 
toward the surface, which is thereby raised or broken. The 
experiments undertaken by me have shown that the gas in- 
tercepted in the pores of the cooled down steel is still 
possessed of a pressure of 60 pounds to the square inch; it 
must, therefore, be assumed that at the moment when it es- 
capes its pressure cannot be less than 300 pounds to the 
square inch. If, while cooling down, the metal be exposed 
to a still greater artificial pressure, the gases will not be able 
to escape at all. 

If the shell be closed up, blocks with very dense cores are 
always obtained in the case of steel that rises quietly, and it 
is to be assumed that in such like cases a good deal of gas 
oozes out into the open air through the thin outer crust. 

However great the difference may be between scattering 
and rising, both phenomena may yet be found existing side 
by side in one and the same piece of metal. Thus, e. g., 
Thomas-Gilchrist steel, which is restless and spits, shows 
yet a certain tendency to rising. The radial channels, which 
are found in a horizontal position in the ordinary description 
of blocks, are the oulcome of an exhalation of giis from the 
metal — which, having already been solidified, has entered 
upon the transition stage — and cannot, by any possibility, 
be looked upon as gas bubbles formed in the liquid metal 
and intercepted, as it were, by the process of solidification. 
Both the form and the arrangement of the worm tubes are 
calculated to controvert such a theory. 

In turning out the liquid core of a partly solidified block 
of rising steel, a hollow body shows itself, the inside of 
which, though perforated, is exceedingly smooth. Hence it 
becomes apparent that Iron does not solidify like sulphur, 
the inside of which shows a whole mass of pointed crystals 
in the liquid part, which crystals might very well intercept 
rising gas bubbles. While in the case of properly rising 
steel the metal is found perforated like a honeycombbeneath 
a thin non-porous crust, it is quite another thing in those 
instances in which the rising tendency is but slight. In 
these cases the wreath of pores gets more and more into the 
interior, and the outer crust becomes thicker and stronger in 
proportion. At the same time the pores are getting more 
and more rounded off. This much is certain, that in those 
cases the secretion of gas is attended and supported by the 
well known phenomenon of contraction, which, even in the 
case of absolutely dense steel, produces deep central cavities. 
As regards the nature of the gas to which the formation of 
worm tubes is to be traced. Stead's experiments have cor- 
roborated the result of mine, viz., that the pores of the re- 
frigerated steel contain hydrogen mixed with 15 per cent of 
nitrogen; but, on the other hand, they contain neither oxide 
of carbon nor carbonic acid, or at most but traces of these; 
the quantity of gas brought out was in keeping with the 
volume of the pores, and the pressure amounted, on an 
average, to 60 pounds to the square inch. 

All these facts go to support the proposition set forth by 
me, that the immediate cause of the rising — not of the scat- 
tering — is to be sought in the secretion of absorbed hydrogen 
and nitrogen. In reality, this is not a hypothesis, but rather 
a self-evident statement of facts; Ihe more so since hydrogen 
has. In each instance, shown up as an integral part of the 
gases whenever drilling experiments have been made or an 
analysis of the gases given out by iron and steel sponta- 
neously or in a vacuum has been resorted to. — Ironmonger. 



Fartficatlon of Water by notion. 

A discovery has been made by Dr. Pehl, of St. Peters- 
burg, which promises to have a very important bearing on 
many industrial processes. The water of the river Neva is 
very free from bacteria, having only about 300 germs in a 
cubic centimeter. The canals of St. Petersburg, on the con- 
trary, are infected with bacteria, their number reaching 
110,000 in a cubic centimeter, even during good weather. 
The same is true with regard to the conduits of water for the 
supply of the city. While the chemical composition of the 
water passing through these city conduits hardly differs 
from that of the Neva (by which they are supplied), the 
number of bacteria reaches 70,000, against 300 in the water 
freely taken from the river; and the worst water was found 
in the chief conduit, although all details of its construction 
are the same as in the secondary conduits. Dr. Pehl ex- 
plains this anomaly by the rapidity of the motion of the 
water, and he has made direct experiments in order to ascer- 
tain that. In fact, when water was brought into rapid mo- 
tion for an hour, by means of tlie centrifugal machine, the 
number of developing germs was reduced by 90 per cent. 
Further experiments will show if this destruction of germs 
is due to the motion of the mass of water, or to molecular 
motion. It this discovery of Dr. Pehl's be confirmed, it 
will become possible to destroy bacteria, and render a water 
comparatively pure simply by passing it through a centrifu- 
gal machine. The subject iS of special interest to brewers, 
who suffer, perhaps, more than any other manufacturers, 
from the attacks of bacteria. 
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ENGINEERING INVENTIONS. 

A stock car has been patented by Mr, Hen- 
ry Hess, of Canfield, Ohio. The floor of the car can be 
so adjusted that the animals cannot lie down, thus 
preventing; the stronger from Iramplin^ on the weaker, 
and the car platform can easily be arranged for use as 
an ordinary cattle or freight car, 

A compound to prevent the fusion of cin- 
der has been patented by Mr. Weeley CaJse, of Topeka, 
Kansas, tt consists of bicarbonate of ammonia, salt- 
peter, bicarbonate of soda, resin, and other ingredients 
mixed and used after a designated manner, to prevent 
the formation of clinker in the combustion of coal, 

A car coupling has been patented by Mr. 
Charles Uebinger, of St. James, Ind. In combination 
with a drawhead is a spring bar beneath, with a bev- 
eled block secured to the free end of the spring and in 
front of the drawhead, whereby the coupling links of 
high and low drawheads may be guided within said 
drawbeads. 

A car coupling has been patented by Mr. 
Joseph F. Fairfield, of Alma, Neb. The coupling is 
formed of a forked drawhead, in the outer end of which 
a coupling pin is pivoted, the inner end of the sliding 
bar being connected with the locking frame on the 
drawhead, and the locking frame connected with a bar 
projecting upon the side of the drawhead, the coupling 
being done automatically and so the cars can be readily 
uncoupled. 

An electric block signal for railways has 
been patented by Messrs, Stephen J. Swayze and John 
C. Lane, of Sag Harbor, N. Y. This invention covers 
improvements on former patents issued to same invent- 
ors, including electric locking arrangement for locking 
the signal until the train that set it reaches the next 
signal station, when the signal board of the signal next 
in rear will be released, indicating that the track is 
clear between it and the first signal ahead. 

A steam trap has beeu patented by Mr. 
Robert B, Morse, of Naugatuck, Conn, 'J'his invention 
covers a simple and easily applied device more particu- 
larly designed for steam heating apparatus, and con- 
sists of a circular or disk valve on an axial stem at 
right angles to the length]fof a steam pipe, with such 
connections that, as the steam pipe expands and con- 
tracts by heat and cold, the valve will turn for opening 
and closing the ports^for the .escape of water condens- 
ing in the trap. 



MECHANICAL INVENTIONS. 

An oil cup has been patented by Mr. Wil- 
liam A. Foster, of Fitchburg, Mass. This invention re- 
lates to oil cups where an adjustable valve spindle reg- 
ulates the flow, and covers an attachment for holding 
the spindle, so it may be set for any desired rate of 
feed, and readily changed to a close or open feed. 

A process of fastening diamonds in tools 
has been patented by Mr. Thomas W. Collins, of New 
York city. The fastening is obtained by means of 
metal deposited by electricity around the diamond and 
the adjoining parts of the tool, thus fastening diamonds 
firmly to the edges and surfaces of abrading and cut- 
ting tools, as stone saws, rock drills, etc. 

An insertible saw tooth has been patented 
by Mr. William B. Risdon, of Trenton, N. J. This in- 
vention covers a peculiar construction and arrangement 
by which Insertible saw teeth can be used in places 
where it is desirable to remove and replace the bits or 
teeth without taking the saw from the mandrel, or re- 
moving the holding spring from its seat. 

A pulley belter has been patented by Mr. 
James N. Wilson, of Higginsville, Mo. This is a novel 
adjustable clamp device to clamp on a driving pulley 
across the face, and for running the belt on the pulley, 
it being especially designed for use on thrashing ma- 
chines, where belts are apt to run off from being long 
and crooked and run at high speed. 

A means for transmitting motion has been 
patented by Mr. Walter A. Rollins, of Wyattville, Sur- 
rey, England. Combined with a shaft having ratchet 
teeth on its end is a tubular bar, into which the end of 
the shaft projects on the other part of the machinery, 
with other devices, whereby motion may be transmitted 
In one direction in such manner that the parts can re- 
volve independently in the reverse direction. 

Improved machinery for rolling wire has 
been patented by Mr. William H, Jackson, Jr., of Tren- 
ton, N. J, The wire is passed through a series of roll- 
ers, and through one or more intervening furnaces, the 
speed of the rollers being easily regulated in f*uch man- 
ner that it can be roiled down to a diameter of about 
one-eighth of an inch, Instead of having to be drawn 
down for such sizes, as heretofore. 

A pressure feeder for pulp grinders has 
been patented by Mr. Edward F. Millard, of Marinette, 
Wis. A steam or water pressure feeder or pressor is 
contrived to so feed the wood to pulp grinding stones 
that the piston will be withdrawn by suction or a 
vacuum when the blocks are ground up, and thus avoid 
the use of packing, and save the cost of keeping the 
packli^ in order. 

A brick machine has been patented by Mr. 
William S. Smith, of Dayton, O. The machine has a 
wheel with mould openings, a cam driven pawl for re- 
volving the mould wheel intermittently, and plungers 
worked by cam driven levers, so the bricks will be made 
and discharged automatically, thus facilitating the 
manufacture of pressed bricks, and simplifying the 
construction of machines. 
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mSCELLANEOUS INVENTIONS. 

An ear ornament fastener has been patent- 
ed by Mr. George Krementz, of Newark, N.J. The in- 
vention covers a nut fitting on an ear wire, for holding 
an ear ornament, with means /or clamping the nut on 
the wire. 

A bib for children has been patented by 
Mr. George E. Kimball, of Franklin, Mass. The bib has 
on its front a pocket for a nursing bottle, so the clothes 
will be protected, the bottle held conveniently, and the 
contentB not apt to be spilled nor the bottle biokeu. 



An anchor has been patented by Mr. Wil- 
liam Lewis, of St, John, New Brunswick, Canada. 
This invention covers a peculiar design for an improved 
anchor, one which ic calculated to be simple in con- 
struction, not easily fouled, and which will readily take 
hold on the ground. 

A harness saddle has been patented by Mr, 
Daniel B. Holsburg, of Granville, III. This invention, 
by a novel construction and arrangement of parts, pro- 
vides to so support the thills that they will not make 
any side to side motion of the pad, to chafe or gall 
the horse's back. 

An incubator has been patented by Mr. 
James Rankin, of South Easton, Mass, Improved 
means are provided whereby the water employed to 
maintain the required heat is also made to regulate the 
temperature, and maintain it automatically at a uni- 
form degree. 

A necktie fastener has been patented by 
Mr. Frederick Kubec, of Riverside, Iowa. It Is made 
of two pieces of spring wire, to which the material of 
the necktie is stitched, the wire being so shaped as to 
readily hold the necktie in position without being at- 
tached to the collar button. 

An eaves trough hanger has been patented 
by Mr. Henry J. Hoepfner, of Athens, O. The hanger 
is formed of a metal strap, with ends secured to a cross 
piece in one continuous piece of wire, which is provid- 
ed with loops through which the nails or screws for 
fastening the hanging wire to the roof can be passed. 

A thill coupling has been patented by Mr. 
Milton E. Campany, of Muskegon, Mich. This inven- 
tion covers a peculiar construction and arrangement 
of parts whereby the clip is so held on the axle that 
rattling is prevented, Jind coupling and uncoupling are 
quickly and easily effected. 

A stay roller for sliding doors has been pa- 
tented by Mr, Le Grand Terry, of Horeeheads, N. Y.- 
This invention covers an improved arrangement for 
guiding the bottom of a sliding door, the roller being 
held sufficiently firm to prevent rattling, while it is 
permitted to revolve freely, and without undue friction, 

A pneumatic lock has been patented by Mr. 
Alonzo W. Fuller, of Boston, Mass. In a lock with 
two piston cylinders, connected at their opposite ends 
to a bolt mechanism, is a third cylinder with an air 
compressing piston, connected with and operating the 
other cylinders and bolt by a suitable valve mechan- 
ism. 

A ship windlass has been patented by Mr. 
Ambrose Amiro, of Pubinco, Nova Scotia, Canada. 
The arrangement of the brake lever and ratchet wheels 
is such that the brake lever ranges parallel with the 
drum of the windlass compactly, and affords a simple 
means of applying great power to the working of the 
windlass. 

A metallic barrel hoop has been patented 
by Mr. Ellsworth Ford, of Westville, Conn. This in- 
vention consists of a half round metal hoop blank 
twisted at its opposite ends in reverse directions to en- 
gage and hold the ends firmly together, and with a rib 
adapted to bed itself in the wood and hold the hoop in 
place without nails. 

A border light for theaters has been patent- 
ed by Mr. John T. Preddey, of Carson, Nevada. The 
invention covers a cylindrical casing, with an open off- 
set in the top, in front of which is a reflector, and in 
front of the reflector the casing has a hinged wire net- 
ting part or door, making a light which is safe, simple 
in construction, clean, and dm-able. 

An oil cup has beeu patented by Mr. Wil- 
liam H. Thomas, of Santa Ana, Cal The patent covers 
such construction as will afford facility in filling the 
cup, free from liability to loss of filling plug or stopper, 
a positive lock for means for adjusting the feed, and 
the oil is caused to drop direct from the point of the 
feeder. 

An improved horse power device has been 
patented by Mr. Homer Adkins, of Concordia, Kansas. 
A balanced tipping or tilting horizontal driving wheel 
is provided, with its whole support below, and means 
for tipping or tilting the same and making it run steady, 
lightness being combined with strength, and an easy 
and steady motion obtained with but little friction. 

A bench dog has been patented by Mr. 
Riley Doty, of Leonardsburg, Ohio. It consists of a 
channel bar of steel of differently shaped cross section, 
notched transversely near the upper end to form teeth 
for engaging the work, and inserted in the bench at a 
slight inclination from the vertical, being capable of 
holding vvork firmly either flat or edgewise. 

A bag holder has been patented by Mr. 
Herbert R. Royston, of Chicago, III. This is a simple 
contrivance of a base piece for attaching to the wall, 
counter, or other support, with an elastic band stretch- 
ed between two points of the piece, between which 
band and base the package of bags is to be placed for 
being held so as to be pulled out one at a time aa want- 
ed for use. 

A bung borer has been patented by Mr. 
Gustav A. Stanger, of Chester, Conn. It consists of a 
tapering casting with a longitudinal slot, on one edge 
of which is held a blade, a bottom plate on the lower 
end of the casting having an aperture forming a cutting 
end, and with a gimlet pointed screw, making a borer 
that catches the chips and prevents their dropping into 
the barrel. 

A wire stretcher has been patented by 
Messrs. Charles S. Older and Leander L. Deering, of 
Independence, Iowa. Combined with a gripping device 
and gravity clutches is a lever, and a looped bolt form- 
ing the pivot of the lever, and with its loop adapted to 
receive the bar upon which the gravity clutches are ar- 
ranged, BO the wire is drawn up every time the lever is 
moved in either direction. 

A cider mill has been patented by Mr. Al- 
pheus B. Lair, of Mexico, xnd. It has two endless 
fabric bands passed over suitable rollers, one of which 
receives the pomace from the grinding mill and carries 
it over rollers, above which is a presser plate, the 
pomace afterward being carried between presser rollers, 
the pomace and cider being automatically separated, 
and the mill operating verj rapidly. 



A marking and shading pen has been pa- 
tented by Mr. Elbert .Alderman, of Portville N. Y. 
The ryorking end or shading piece is made of India 
rubber, and by suitably holding or tiurning the pen in 
the hand it will make marks of required width for 
coarse or fine shading, having a steady feed and being 
much eafiier used than a brush, while making a smooth- 
er mark. 

A music holder has been patented by Mr. 
George Burt, of Fort Madison, Iowa. The body of the 
holder is made of sheet metal, cut and stamped into any 
ornamental form, and bent at its lower end into two 
ears, a spring actuated clamp with slots being pivoted 
thereto, with spring fingers, and other peculiarities of 
construction, for holding music on a drumor other 
band instrument when marching or otherwise. 

A fire alarm has been patented by Mr, 
Charles H, Judson, of Greenville, S.O. In combination 
with a wire having highly fusible connections is a 
spring connected with a mechanical bell ringing mech- 
anism, several lines of wire from different parts of a 
house being so arranged that the melting of any one of 
them will give the alarm, and record the place of fire 
on an annunciator in the oflB.ce or elsewhere. 

A bailer for cleaning oil wells has been pa- 
tented by Mr. James S. Moody, of Summit City, pa. 
The bailer consists of a tube with a check valve at its 
lower end, and a steel neck and valve closing upwardly 
at its upper end, with a stem connected with the drill 
line, so a sand line is unnecessary, the gas is allowed 
to escape, and the bailer can be entirely filled before it 
is drawn out, so the well can be cleaned more rapidly 
and thoroughly than at present. 

A simple and cheap device to lower the 
draught on platform wagons has been patented by Mr. 
Foster H. Cheney, of St, Louis, Mo. There is a broad 
inner and outer clevis swung from the gear at desired 
height or place by springs, which relieve any jerk, and 
permit draught strain to come on chains attached to 
the axle. The evener bar is firmly clamped by the in- 
ner clevis and a flat spring bar through which the even- 
er bolt passes, so that there is no hole to weaken the 
wood. There is also a detachment device to quickly 
release the draught animals. 
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All Scientific Boolts cheap. School Electricity, N. Y. 

Corundum Wheels ; cut faster and wear longer than 
emery. Pratt & Whitney Co., Hartford, Conn. 

Manufacturers wanted for specialties in shelf hard- 
ware, house and store furnishing goods ; recently pa- 
tented. Send for Illustrated circular to C. I»a Dow, 
Albany, N. Y. 

Mechanical Engineer and Machinist of over 20 years' 
experience; was partner and superintendent in machine 
shop ; now open for engagement as manager, superin- 
tendent, etc. Box 385. Post Office, Philadelphia. 

Springs. List free. T.P.Welch, 11 Hawkins St., Boston. 

Patent for Sale. -$500 will buy U. S. patent for 
Clothes Line Holder. J. A. Worley, 117 Laurel St., 
Cleveland, O. 

If you want the best cushioned Helve Hammer in the 
world, send to Bradley & Company, Syracuse, N. Y. 

Steam Gauge making — vacuum, low pressure, and 
hydraulic ; repairinB all kinds of makers' gauges. P. O. 
Box 60, Paterson, N. J. 

60 Lathes, new and second-hand, 12" and 14" swing, 
plain and screw cutting. J. Birkenhead, Mansfield, Mass. 

Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Univer- 
sal Mill Co., 10 Barclay Street, N. Y. 

Wanted.— Patented articles or machinery to mancif ac- 
tureand introduce. Lexington Mfg. Co., Lexington, Ky. 

Brush Electric Arc Lights and Storage Batteries. 
Twent y thousand Arc Lights already sold. Our largest 
machine gives 65 Are Lights with 45 horse power. Our 
Storage Battery Is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

Cyclone Steam Flue Cleaner. The best in the world. 
Crescent Mfg. Co., Cleveland, O. 

For Freight and Passenger Elevators send to L. S. 
Graves & Son, Rochester, N.Y., or46 Cortlandt St.. N. Y. 

Sewing machine, water closet, & other light castings 
made to order. Lehigh Stove & Mfg. Co., Lehighton, Pa. 

"How to Keep Boilers Clean:" Book sent free by 
James F. Hotohkiss. 86 John St., New York. 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Brie Boiler Works, BuflSJo, N. Y. 
■Railway and Machine Shop Equipment. 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

131 Chambers and lOSBeade Streets, New York. 

The Hyatt filters and methods guaranteed to render 
all kinds of turbid waterpure and sparkling, at economi- 
cal cost. The Newark Filtering Co., Newark, N.J. 

" The Sweetland Chuck." See ad. p. 316. 

Steam Boilers, Kotary Bleachers, Wrought Iron Turn 
Tables, Plate Iron Work. Tlppett & Wood, Easton, Pa. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 
For Power & Economy, Aleott's Turbine, Mt.Holly, N.J. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn 4 Co., Scientific Ameeicah' Patent 
agency, 361 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Presses & Dies. Perracute Mach. Co., Bridgeton . N. J. 

Nickel Plating. — Sole manufaclurers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit tor plating, etc. Hanson & Van Winkle, 
Newaik, N. J., and 93 and H Liberty St., New York. 



Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific AMERICAN SuppLicMicNT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. AddressMunn&Co .Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. B. E. Gaivln & Co., 139 Center St., N. Y. 
Drop Forgings. Billings & Spencer Co., Hartford, Conn. 

Electrical Alarms, Bells, Batteries. See Workshop 

Receipts, V. 3, $a.OO. B. & F. N. Spon, 35 Hurray St., N. Y. 

Brass & Copper in sheets.wire & blanks. See ad.p. 3S0. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa., can prove by 20,000 Crank Shafts and 
15,000 Gear Wheels, now in use, the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. B. Dudgeon, 24 Columbia St., New York. 

Friction Clutch Pulleys. D. Frisbie & Co., Phila. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 349. 

Catechism of the Locomotive, 625 pages, 250 engrav- 
ings. Most accurate, complete, and easily understood 
book on the Locomotive. Price $2.50. Send for catalogue 
of railroad books. The Railroad Gaisette, 73 B'way, N.Y. 



K£W BOOKS AND PUBLICATIONS. 

Die Physikalischen Gbundsaetze deb 
Elektbischen Kraftuebbbtbagcng. 
By Joseph Popper. A. Hartleben, 
Vienna. 

This pamphlet of fifty-five pages is an introduction to 
the study of the transmission of power by electricity, 
enumerating the physical principles involved, together 
with their mathematical proofs. 

Chamber of Commerce of New York, An- 
nual Report, 1883-84. By Greorge 
Wilson, Secretary. Printed for the 
Chamber. 

Mr. Wilson's many years' experience as secretary of 
of the Chamber, and the care and good judgment he 
exercises in compiling this record, not only of the 
proceedings of that body, but of the most important 
statistics of New York business, renders this volume 
an especially valuable one, making, as it does, a work 
unique in its way. The special trade reports cover 
nineteen leading articles of commerce in New York, all 
prepared by acknowledged authorities on the subjects 
treated of. 

Workshop Receipts for Manufacturers, 
Mechanics, and Scientific Amateurs. 
Third series. E. & P. N. Spon, New 
Yorli and London. 

The two former volumes of this series have been re- 
ceived with great favor. This one is largely devoted 
to electrical and metallurgical matters. The article 
"Electrics" explains a wide range of methods in the 
practical applications of electricity, and in this spe- 
cialty, as well as in the department of metals, their 
alloys and different ways of working, the information 
given is brought down to the latest dates, and set 
forth in clear and concise language. 




HINTS TO COEEBSPONDBNTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in ref err i n g 
to former answers or articles, will be kind enough to 
name th e date of the paper and the page, or the number 
of the question . 

Correspondents wiiose inquiries do not appear afier 
a reasonable time sliould repeat them. If not then pub- 
lished, they may conclu<ie that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information witliout retniineration. 

Any numbers of tlie Scientifio Amekioan Scpple- 
BBNT referredtoin these columns may be had at the 
office. Price 10 cenrs each. 

Correspondents sending samples of minerals, etc., 
for examination, should hecareful todistinctly marU or 
label their specimens so as to avoid error in their identi- 
fication. 



(1) J. A. — Transfer paper is made by rub- 
bing thin strong tissue paper with a composition consistr 
ing of 2 ounces tallow, ^ ounce powdered black le.id, J4 
pint of linseed oil, and sufficient lampblack to make it 
of the consistency of cream. These should be melted 
together and rubbed on the paper while hot. When 
dry, it will be fit for use. 

(3) J. M. F. writes: Can I obtain through 
your correspondents' column some information con- 
cerning carving in clay, additional to that contained in 
the Scientific Ameeican Supplement, for May 29, 
1880, No. 230? A. Mndeling clay is any clear gray clay, 
or if preferred, porcelain clay moistened with water and 
a little glycerine. Theglycerineprevents drying. There 
is a. modeling school in the Cooper Union where you 
may obtain both information and instruction in model- 
ing. 

(3) C. T. B. asks: 1. How much greater, 
if any, is the specific gravity of water In a lake or ocean 
atl,OOOfeetbelowthesurface than at the surface? A. 
The specific gravity of water at great depths is no greater 
than whatisdue to its compressibility, which is virtually 
nil. 3. Is there a point in the depths of waterat which 
a body whose specific gravity is just a little greater than 
water at the surface will, if placed in that water, cease 
sinking before it rests on the bottom 1 A. We believe 
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that the theory that bodies of about the same spe- 
cific gravity as waler float at a certain depth is no 
longer held. 3, If a body whose specific gravity is less 
than water is submerged in the water of a reservoir, and 
is of such shape and so placeii on the bottom of the re- 
servoir that no water is beneath jt'or any part of it, will 
tUis body rise to the surface or remain at the bottom? 
A. It will stay there just as long as the pressure of the 
water is confined to its top and sides. 

(4) D. & N, write: We have been endeav- 
oring to construct a cheap barometer by suspending 
two air chambers (one open and the other sealed) from 
opposite ends ofa balanced beam, with the eipecta,tlon 
that the varying weight of the atmosphere filling the 
open one would cause them to rise and fall, and thus 
foretell the weather. The open one will go up on the 
approach of fair weather, but it will not go down on the 
approach of rain. Why does it not work both ways? 
A. The changes in temperature have too much influence 
upon the action of the barometer that you have made 
to make it n serviceable instrument for its legitimate 
purpose. In fact, we cannot see the value of the cylin- 
der with the hole in it over a solid counter weight. 
The whole as light as possible; and balanced in all po- 
sitions and varnished with shellac to prevent the effects 
of moisture that will gather upon the surface upon 
change of weather. The difficulty is probably with 
mechanical construction of your barometer; your theory 
is correct. 

(5) J. H. R. writes: I have a hydraulic ram; 
the air chamber gets full of water upon an average of 
once in two weeks, and stops the ram. Now, Is there 
any remedy for this? A. A hole one-eighth to three- 
sixteenths inch diameter at point above connection in 
drive pipe is said to remedy the trouble, or possibly there 
is a small leak about the air chamber. 

(6) O. S. V. asks: 1. Are ports 3^ inch x 1 
inch and exhaust y^xl inch the right size for a cylinder 
2j^x 5 inches? A. Better make them ^V x IJ^^ and f 
X 1)4 inches. 3. Is a half inch pipe lai^e enough for 
Kteam pipe for same? A. Make your steam pipe 1 
inch diameter and exhaust 1% inch diameter. 3, Is a 
% pipe large enough for exhaust; if not, what size 
should it be? What power would the engine have at 
300 revolutions? A. For the power refer to rule in 
Supplement, No. 253. 4. What diameter and what 
weight should the fly wheel be? A. Wheel 18 or 30 
inches diameter, and weight about 75 pounds. 5. Will 
a vertical boiler 16 inches in diameter and S}4 feet high 
furnish sufficient steam? a. No; it should be at least 
20 inches diameter and 4^4 feet high. 6. Would a 
plunger pump % inch in diameter with 1 inch stroke 
driven by eccentric on main shaft feed the boiler, and 
what size should feed pipe be? A. No; it should be 1^ 
inch diameter and 3 inches stroke at least. Make pipe 
X inch diameter. 

(7) J. A. R. writes: I have an engine of 
the following dimensions: Cylinder is 8x14^, ports ^ 
x5, exhaust |^| x 5; valve is 4% x 634; traveVof valve 1%. 
Now, the valve will open but |, Is there not too much 
lap? If so, shall I cul the valve down? Does the valve 
travel far enough? Please tell me how to fix it. A, 
You do not give the lap of the valve nor the width of 
bridge, hence we cannot say what alteration should be 
made, but we infer you have too much lap or too little 
travel, or both. 3. Steam pipe 1)4 inch, a short piece 4 
inches long from the governor to steam chest, 1)4. 
Boiler 36 inches by 10 feet, two 13 inch flues, 60 pounds ^ 
of steam, revolutions 160; how many horse power? A. 
Your steam pipe should be at least 2!4 inches diameter. 
For horse power see rule in Supplement, No. S53. 3. 
I want to run a saw 50 inches; diameter of fly wheel, 48 
inches; what should the pulley on the saw shaft be to 1 
give 725 per minute? Or should I run engine faster? 
Pulley now is 20 inches. I think it is too large; Am I ; 
right? A. With pulley on saw shaft 20 inches the pul- 
ley on engine shaft should be 7!^ feet diameter, or you 
can reduce both pulleys in proportion. 

(8) Mrs. C. B. S. asks: Is uot electricity visi- 
ble in St. Elmo's fire, and also in the electric light in 
which the electric arc is in vacuo / or if we do not see the 
electricity itself , what do we see? A. It is supposed 
that electricit-y itself is invisible. Its effect on certain 
substances is torender them visible. 

(9) H. E. D. writes: 1. I have made a pen 

(electric) from the directions given in Supplement No. 
166, but I can't make it perforate close enough; the 
spark puuches a hole and then continues to go through 
that hole until the pen is moved a sixteenth of an inch 
or more, then makes another. The coil I use gives a 
half inch spark. A. Try less current and thinner paper. 
2. How can I make a good storage battery? A. See Sup- 
plement, Nos. 322, 301, 338, 286. 

(10) B. G. W. writes: I wish to make an 
electric circuit to indicate when water is rising above a 
certain height. What terminals should I use at the 
water end, the idea being for the rising water to cover 
over the terminals and hence complete the circuit? And 
as the space between need be but a fraction of an inch, 
I suppose the resistance will be but slight, and that the 
wire terminals should be something that would not rust. 
A. Mere wire would not answer for a terminal. U^e a 
plate of metal having an area of one or two feet, or 
operate a pair of metallic contacts by means of a float. 

{V) J. B. G. asks how to preserve flowers 
BO as to keep their color and brightness. Also how to 
preserve buiterfliesandotherinsecta. A. Flowersmay 
be preserved by immersing them in a bath of liquid 
paraf&ne. They are stirred around for a moment, so as 
to become completely coated with the wax. Insects and 
butterflies are generally preserved by placing pieces of 
camphor in the case in which they are kept. Some- 
times insects are dipped in a strong solution of (corro- 
sive sublimate) mercuric chloride. 

(13) F. T. J. asks how calcimine is made, 
the different ingredients, etc. A. The process of cal- 
cimining depends largely upon the condition of the 
walls. If they are new, nothing further than a coat of 
good Paris white with just enough glue size added to 
bind it is required. If the work ia inferior and very 
porous, it will require a preparation of strong size, soft 
soap, and a handful of plaster of Paris. Spons' Work- 
shop Keceipts, second series, devotes several pages to 



various receipts to be used for conditions thatare likely 
to occur; also giviog the formulas for the various col- 
ored calcimines in use, 

(13) T. C. C. asks how to make heavy can- 
vas so watertight, by painting it with some kind of oil 
or paint, that when anything porous is on the inside, 
water cannot soak through. A. Linseed oil 13 penerally 
used for this purpose. See also the Scientific Ameri- 
CAK Supplement, No. 317, which givea descriptions of 
seven processes by which cloth can be made water- 
proof. 

(14) M. S. asks: 1. What is considered to 
be the best speed for drills in cast iron, wrought iron, 
machinery steel, and tool steel? A. The epeed depends 
upon the size of the drill and the condition of the ma- 
terial. The fastest speed we ever used was 1,600 revo- 
lutions for a drill of No. 18 steel wire. Machinery steel 
can be drilled at a higher speed than cast iron, wrought 
iron, or tool steel. The question cannot be answered 
definitely unless the size of the drill and the shape of 
the drill are given. 2. Does the increase twist of 
a drill lake out the chips faster than the regular 
twist? A. The gain twistofadrill iaan advaniageinthe 
rapid removal of chips, especially in wet work— oil or 
soda water. But the drill should have not only gain 
twist, but increased width of score to act well. 3, 
How much more duty does a twist drill do than the old 
fashioned flat drill? A. The twist driJl is generally at 
least twine as effective aa iheflat drill, requiring less pres- 
sure for its work and clearing itself of chips. In some 
instances it will do fourfold more work than the flat 
drill. 4, What formula is used in designing cone pul- 
leys so that the belt will run with equal tension on any 
of the corresponding steps of the cones? A. There is 
no definite formula. The conditions of desired diame- 
ters of largest and smallest cones and of distances of 
spindle cone and counter cone apart, are necessary. 
These being known, or at least, the distances apart 
being determined, lay out a scale diagram and measure 
the distances, which will give the length of belt. This 
will determine the diameters of the cones between the 
largest and smallest steps. It must be remembered 
that the " slant " or angle of a belt is different from a 
straight parallel line measurement. 

(15) J. A. asks whether soap or ammonia 
would be injurious to vulcanized rubber, and also what 
will destroy oi) or grease on vulcanized rubber without 
injury to the rubber itself? A. Soap would not be 
likely to affect the rubber; the use of ammonia would 
not be desirable. We would recommend you to use for 
the removal of the grease a weak solution of either po- 
tassium or sodium hydroside or else ether mixed with 
alcohol. 

(16) T. G. C. asks if slight scratches can be 

removed from sheet glass by any chemical. A. Am- 
monium hydroxide (hartshorn) will probably take the 
scratches off. 

(17j A. R. S. asks for a receipt for making 
, a covering or paint for a wooden aquarium, so the 
i water will not penetrate it. A. Use a lining of melted 
asphaltum. A good asphaltum varnish would likewise 
be suitable. Scientific American Supplement, No. 
158, gives receipts for cement& for aquariums. 

(18) E. M. asks: Is there any method to 
your knowledge for removing freckles from skin? A. 
A compound consisting of two parts sulphocarbolate of 
zinc, 25 parts of distilled glycerine, 25 parts of rose 
water, and 5 parts scented alcohol, to be applied twice 
daily for from half an hour to an hour and then washed 
off with cold water, is often used for the removal of 
freckles. We do not recommend such applications, 
however. 

(19) H. M. D. asks for a receipt for a per- 
fectly black and a bright red indelible ink for marking 
linen with a rubber stamp. A. For the black use 16 
parts of boiled linseed oil varnish, 6 parts of the flnest 
lamp black, and 2 to 5 parts of iron perchloride, diluted 
with one-eighth the quantity of boiled oil varnish; it 
can be used for a stamp. For color, use 1 part gelatine 
glue, 2 parts aniline of desired color, 1 part absolute 
alcohol, 10 parts glycerine, 1 part Venetian soap, I part 
salicylic acid. 

(30) J. L. P. asks how he can caseharden 
strips of tire steel IJ^ inch by I4 inch 14 inches long. 
The steel is of too poor a quality to harden in the or- 
ilinary way. Can he pack say 50 strips in a box with 
leather, horn, or bone, heat and allow to cool gradually 
without opening the box until cold; then heat singly in 
a common forge fire, and treat the same aa good cast 
steel in hardening? If not possible to do it by this 
means, what course should be followed? A. If you are 
making flies with low steel, it ia the teeth that require 
the most care. The plan that you have tried should ac- 
complish the purpose with the addition of dipping the 
files in a saturated solution (hot) of ferrocyanide of po- 
tassium (yellow prussiate) before packing in the car- 
bonizing material. As you say nothing about the time 
that you kept the work at a full red heat, we suggest 
that you keep up the heat longer than before; you 
should succeed. A few trials will give you the proper 
length of time for roasting. 

(31) L. A. writes: A tank is full of water; 

the discharge pipe goes through the bottom of lank and 
up nearly to the top of the water, say 10 inches below 
the surface of the water in tank. Will the force of the 
discharge be increased by shortening the pipe? A. 
No. 

(33) W. S. writes: 1. In cutting rafters, 
what is termed third pitch? I claim that the rafters 
raised one-third of the width of the building is third 
pitch; others say it is not. Who is riglit? A. One- 
third pitch is a rise equal to one-third the horizontal 
line from end to peak plumb line, or the width of the 
building for a single roof, or one-sixth the width of 
the building for a double roof. 2. If I take 8, inches 
on the blade of my square and 5 feet 4 inches on the 
tongue, will it give the bevels for a third pitch? A. 
Your figures in second query are not correct; 8 inches 
by 24 inches will be correct. 3. In drawing water from 
a well, over a single wheel, does a 10 inch wheel draw 
any harder than one 20 inches? A. A 10 inch wheel 
will draw no harder than a 20 inch if the axle is pro- 
portionate and iu good order. 4. Is there any part or 



place on a locomotive drive wheel that is at rest while 
the locomotive is running? If so, what part? A. The 
part of a wheel that touches the rail is theoretically at 
rest with reference to the rail. 

(33) E. E. P.— Common plate is unfit for 
lenses. Good clear French or Belgian plate, such as the 
large plates that are put into store fronts, if you can find 
a broken one or a piece at a plate glass establishment, 
will make a tolerably fair lens. Flats for Newtonian 
telescopes should be made of speculum metal. A 
prism is good but expensive. A lens or glass of any 
kind is useless for closing the end of the telescope. 
Use a tin cover when not in use. 

(34) M. & B. ask what it is that a cow chews 
after having been fed. Do cattle have a "cud,'* or is it 
the food thrown back into the mouth? Do cattle ever 
lose their '*cuci"? If &o, what is the remedy? A. 
Cattle chew their cud, which is a ball of fiber supposed 
to be derived from their fodder. They sometimes lose 
it. The remedy is an artificial cud. 

(35) F. G. writes: I am a farmer. I want 
to build a silo of wood because of its cheapness. Ex- 
pect to lay up solid walls of boards or planke 8 inches 
wide, and as dry as I can get. Then line this with three 
thicknesses of tarred paper, and finish with matched 
pine boards nailed on vertically. Now, the inside of 
these walls will rot, I fear, being so solid and air tight, 
and how can I prevent it? Shall I smear every board 
with gas tar and lime before )aying? Shall I bore holes 
from top to bottom of the wall^and soak the whole with 
crude petroleum or linseed oil? What? Would any of 
these things flavor the ensilage, and hence the butter? 
A. We do not approve of wooden walls for a silo. 
Anything like coal tar or petroleum will give the ensi- 
lage a strong odor that is repulsive to cattle, and may 
flavor the products of the dairy. We do not think the 
proposed wooden structure and its preserving material 
fsas cheap in the end, nor will it be as air tight aa a con- 
crete wall that can be made with hydraulic cement and 
gravel or small stone. A silo depends on the retention 
of carbonic acid gas generated by a slight fermenta- 
tion for the perfect preservation of its contents from 
the destructive influence of the air. The gas being 
heavier than air settles to the bottom, filling the entire 
silo to the exclusion of air. Hence the necessity of 
making it gas tight. See Concrete Silo, in Supplement, 
No. 242. 

(26) W. H. asks: 1. What acids or what 
process to put brass through to tin or lead line the 
brass. A. Dip the lubes in a solution of hydrochloric 
acid to which zinc has been added. This solution must 
be rubbed in the inside of the tube; then proceed with 
the tinning process, for which see the article on Elec- 
trometallurgy, in SciENTis'ic American" Supplement, 
No. 310. 2. How to mix a solution to zinc cast iron, 
and how to treat the castings before dipping? A. The 
solution fis just mentioned consistsof hydrochloric acid 
into which zinc is put. The castings are tinned, and 
soldered with resin. 

(37) A. N. asks if all the sparrows seen in 
our streets are Enghsh sparrows, and if all the male 
birds are distinguished by the dark spot on their 
breasts or necks. A, All of the English sparrow stock. 
The males are distinguished by the dark spots. 

(38) F. S. asks (1) whether there is any 
way of inlaying bronze or brass letters iu stone except 
by heating process. Can it be done in a similar way to 
filling teeth in dentistry? A. Letters and devices cut 
in gems are filled with gold foil by pressure with small 
tools. Letters are cast and inserted in artificial stone 
by making the stone and inserting letters (name and 
address) before it sets, then finishing ofE the surface. 
Letters cut in dovetail in stone may be filled with 
amalgam of copper filings and mercury, which after 
setting may be finished with the surface of the stone. 
Metals maybe also deposited in such cuttings by the 
electrotype process. 2. Is there any way of filling 
seams in hard wood by using fine sawdust and glue? 
If so, how should it be prepared to make it waterproof, 
as it is for a hard wood floor? A. You may fill seams 
in floor with sawdust and shellac varnish that will be 
waterproof. 

(39) F. W. H.— The wire is composed of 

zinc, and is probably alloyed with something to harden 
it, such as aluminum. It is likely that it will have to 
be procured by special order. If we knew more of its 
history, perhaps we could tell more about it. 

MiNERAiiS, ETC. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

E. M. L.— The mineralogical name for the Arkansas 
oil stone is novaculite. It is found at several localities 
in Pulaski County, at Hot Springs (there called Oua- 
chita oil stone) and at Whetstone Mouniain. The 
amount found is probably small, as less than $100 worth 
is annually sold. The stones are prepared by grinding 
suitable pieces on revolving grindstones. 
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ACTicuItural boiler, fi. Patton 299,003 

Alarm. See Fire alarm. 

Anchor, W. Lewis 398,867 

Animal shears, B. E. stone 299,0M 

Au?er,H. L. Shaler 298,786 

Automatic brake, Smoot & Wilcoxson 299.031 

Automatic switch, H. VV,Howell,Jr 298,756 

Badge. P. Neubert 299,000 

Bau and twine holder, W. Wellington 908,806 

Bag holder, H. R. Koyston 298,894 

Bale tie, wire, L. B. Evans 299,063,299,064 

Barrel hoop, metallic, E. Ford 898,962 

Battery. See Electric battery. 

Bed bottom, spring, L. \Tildermuth 298,927 

Bed, wardrobe, W. H. McClure 298,873 

Bedstead, wardrobe, J. Moran 298.877 



Belt stretcher, J. W. I. Stevesson 298.910 

Belter, pulley, J. N. Wilson 298,929 

Bib, G. B. Kimball 298,985 

Billiard marking, apparatus for, K. Bateman.. ... 298,815 

Blind slat operator, W. H. Keeran 298.860 

Board. See Game board. 

Boiler. See Agricultural boiler. Steam boiler. 

Bonnet, D. Sbeplle 399,024 

Boot or shoe bottom, C. F. Glanville.... 298 844 

Bottle capper, C. May 298,872 

Bottle carrying box, T. Drummond 299,060 

Boy. See Bottle carrying box. Letterbox. 

Box covering and trimming machine, G. Munro. . 298,879 

Box strap or band, W.Morrison, Jr 298,999 

Brace. See Shoulder brace. 
Brake. See Automatic brake. 

Brake shoe, G. N. Sceets 298,897 

Brick machine, W. L. Gregg 299,067 

Brick machine, W. S. Smith 298.906 

Broom, C. Douglas 299,059 

Buckle, D. L. Smith 299.028 

Buckle, harness, H. A.Fonteine 299.065 

Buckle, trace, C. C. Bander 298,934 

Building, portable, J. S. & K. M. Simmons 298,790 

Bung borer, G. A. Stanger 298,908 

Burial casket, E. S. Barley 298,953 

Burner. See Gas burner. 

Button and cuff holder, combined, C. H. liOwell.. 298,993 

Button fastener, J. F. Thayer 298,796 

Button setting instrument, E. Kempshall 298,984 

Can. See Oil can. Sheet metal can. Shipping 
can. 

Canopy standard, Graham & Lloyd 298,846 

Cant hook and lifting jack, combined, O. H. 

iMitchell 298.765 

Cantbook ordog.A. Eennard 298,759 

Capsule, L. A. Anderson , 298,720 

CarcoupHng, H, T. Beam 298,817 

Car coupling, J. V. Fairfield 898,960 

Car coupling. Peacock & VVallis 298,885 

Oar coupling, G. W. Smith 299,029 

Car coupling, C. Uebinger 298,918 

Car, damping, R. Stone 298,912 

Oar, hand, Dunbar & Kinley 298,736 

Car, sleeping, J. H. Doerr 298,951 

Car starter and brake, B. F. Shakespeare 299,023 

Oar, stock, H. Iless 298.968 

Card, playing, E.J. Levey 298,991 

Card, wood exhibiting. Brooks & Reed 299,052 

Carpet stretcher, P. J. Hubbard 298,866 

Carpetstretcher, H. M. Fressly 299,087 

Carriage bow, F. A. Wittich 298,803 

Carriage, child's, II , C. Seely 298,784, 298,785 

Carriage curtain strap fastening loop, H. liiggin. 298.969 

Carriage door, sliding, F. 1*. Stone 298,794 

Carriage, infant's, C. W.Trow 298,799 

Carriage top, R. H. Pfaff 298,774 

Carrier. See Hay carrier. Trace carrier. 

Cart, road, McOollum & Stran 298,764 

Cartridge loading apparatus, w. R. Quinan et al.. 299,009 
Casting metal, machine for making or preparing 

moulds for, J. Demogeot 298,949 

Chain bar, watch, J. iioagland 299,071 

Chair. See Spring chair. 

Check rower and corn planter, D. W. Jacoby 298,978 

Churn, C. J. Le Roy 298,760 

Churn, W. H. Nicholson 298,770 

Churn cover, J, G. Prltchard 298,889 

Cider mill, A. D. Lair 298,864 

Cinder, compound to prevent the fusion of, W, 

Case 298,727 

Clamp. See Saw clamp. 

Clevis, draught. P. H. Cheney 298,947 

Clutch, H. Schweitzer 298,780 

Clutch, friction, M. C. Johnson 298,979 

Cock, or filtering faucet, hydraulic, A. Hallowell.. 298,760 

Coffee pot attachment, E. A. Holt 298,973 

Collar, F. Beiermeister, Jr 298,722 

Collar fastening, horse, I. P. Hoff, 298,754 

Cores, machine for making green sand, J. Scull.. . 298.90'4 

Corn sbelhng machine, hand, L. Blue 298,937 

Coupling. See Car coupling. Fence wire coup- 
ling. Thill coupling. 

Coupling pin, J. C. Murray 299.083 

Cultivator, G. W. Brown 298,823 

Cultivator, tongueless, J. .T. McClen 299,081 

Cupola furnace. Clapp & Griffiths (r) 10,481 

Curtain roller, H. H. Bryant 298,824 

Cutter, See stalk cutter. Wire cutter. 

Dental engine angle attachment, A. \Yeber 299,040 

Detector. See Time detector. 

Diamonds in tools, fastening, T. W. Collins 299,055 

Ditching machine, F. Plumb 298,887 

Door cbecK, J. J. Lamb . 298,989 

Door check, pneumatic, J. A. Sherman 298,787, 298,788 

Door securer. Pranke & Peters ... 298,964 

Door spring, P. McAleer 299,090 

Doors, stay roller for sliding, L. Terry, 298,914 

Draught equalizer, T. Pates 298.773 

Drier for fruit, etc., P.M. Travis 298,916 

Drill. See Seed drill. 

Drilling machine, coal, L. P. Moran 298,766 

Dyes from the aromatic diamines, obtaining 

brown, P. Monnefc 298,998 

Ear ornament fastener, G, Krementz 398.987 

Earring, II, G. Macklnney 298,762 

Eaves trough hunger, H. J. Hoepfner 298,970 

Educational purposes, figure, map, and chart for, 

M. B. Guirey 297,746 

Electric battery, O. Milliard 293,997 

Electrlc'machine, dynamo, T. A. Edison. . .298,754, 298,765 
Electric machines, operating dynamo, T. A, Edi- 
son 298,966 

Electric motors and dynamo electric machines, 

armature for, better & Putnam 298,922 

Electric multiple switch board system, T. N. 

Vail 299,039 

Electrical conductor covering, P. S. Harrington.. 298,751 
Electrotype or stereotype plates, mortised wood- 
en block for, Elngler & Alf eld 299,012 

Elevator. See Skid elevator. Water elevator. 
Enameling metal for jewelry, etc., N. A . Buhle.. . 299,054 

End gate, wagon, 1. Cruzan 298,831 

End gate, wagon. G. W. Hurd 298,857 

Engine reversing gear, W. A. Clarke 298.826 

Exercising, striking bag for, A. B. Rumsy 299.091 

Eye bars, manufacturing, W.Hainsworth 298:748 

Eyeglasses, E. Goldbacher 298,744 

Eyeleting machine, G.O. Schneller 299,019 

Panning mill, Kendrlck & Van Duzee 299,077 

Faucet for bottles, vent, G, VV. Clark 298,948 

Fence, B. F. Ford 298.961 

Fence rod, W. G. Howell 299,072 

b'ence wire coupling, W. M. Clow 298,827 

Fertilizer, B. C. Briggs 298,939 

Fiber, machine for converting wood into, Hayden 

&Sleeper 298,851 

Filter press, S, H. Johnson 298,768 

Finger ring, R. Brettner 299,051 

Firealarm, C.H.J udson 298,971 

Firearm, breech-loading, P. & C. Kaul 298.982 

Fire escape, S. Beltz 298,723 
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Fire escape, J. H. Bowley 298,725 

Fire extinguisher. G. W. Taylor e( a( 299,036 

Fireproof fabric, H. W. Johns 298.757 

Flask. See Mould flask. 

Flushing apparatus for closets and urinals, H. C. 

Weeden 298,806 

Fork. SeeHayfork. 

Frame. See Printing and vignetting frame. 
Stiicking frame. Umbrella and parasol frame. 

Fruit ]ar cover, A. F. Wilson 299,044 

Furnace. See Cupola furnace. Hot air and steam 
generating furnace. Skelp heating furnace. 

Furniture, knockdown, J. B. Brolaskl 298.821 

Game board, J. M. Lewis 299,992 

Game counter, F. Dayton 298,836 

Gas burner, A. B. Lipsey 298,868 

Gear, driving, Robb & Schleicher 299,013 

Glass pot, Otto& Fox 298,772 

Grain mixing machine. J. L. Sheppard 298,904 

Hame fastener, O. B. Baker 298,814 

Handle. See Pocket knife handle. 
Hanger. See Eaves trough hanger. 

Harrow and cu Itivator, G. II. Johnson 298,858 

Harrow, disk, G. G. Crowley 299,057 

Harrow, wheel, B. F. Stoddard 298,911 

Harvester, II. A. Howe 298,854 

Hasp lock, W. Fry 298 965 

Hat body rounding machine, A. T. Sturdevant... 298,795 

Hay carrier, Wooster & Reynolds 298.809 

Ilay fork, horse, A. J. Nellis 298,769 

Hay stacker, J. J. Stephenson 298,909 

Heel plate, metallic, C. B. Wilson 299,045 

Heel stiff ener machine, A. H. Thompson 298,797 

Hinge. A. S.Blake 298,784 

Iloe, S. Watson 298,926 

Hoisting apparatus. W. F. Murray 299,084 

Holder. See Bag holder. Bag and twine holder. 
Pen holder. Pillow sham holder. Plaque 
holder. 
Hoop. See Barrel hoop. 

Horse power, H. Adklus 298,933 

Horse power, J. ElHs 299,061 

Horse power tread. N. Hoffman et al 298,971 

Horse rake,H. U'.Getman 298,966 

Horseshoe, H. B. Schureman 298,899 

Horseshoe, G. B. Sprinkle 298,907 

Hose, seamless multiply fabric, Schenck & Stowe, 

299,017, 299,018 
Hot air and steam generating furnace, W. Pullin- 

ger 299,008 

Incubator, J. Rankin 298,890 

Inhaler, C. Warren 298,802 

Injector, W. R. Park 298,884 

Insulated telegraph tie wire, C. C. Hinsdale 298,753 

Iron and steel, purifying molten. H. Keeler 298,983 

Iron, manufacture of pig, J. F. Bennett 299.049 

Ironing table, G. W. Corbin.. 299,056 

Jack. See Lifting lack. Stuffing box jack. 
Jewelry, machine for attaching the backs and 

fronts of articles of , J. Hagerty 299,069 

Journal box, O. Kahler 298,859 

Key ring B. P. Haff 298,747 

Knife. See Table knife. 

Lamp, electric arc. S. II. Short 299,025 

Lamp, hanging, J. H. Turner 298,800 

Latch, G. Fowler 298,839 

Letter box. A. S. Cook 293,733 

Lever, joint, W. B.Hall 298.749 

Lifting jack, A. P. Joy 298.980 

Lithographic surfaces, method of and apparatus 

for damping, J.W.Osborne 299,002 

Lock. See Hasp lock. Nut lock. 

Lock strike, J. W. Kolin 298,861 

Loom weft stop motion, F. O. Tucker 298,917 

Lubricator, L. B. Bailey 298,813 

Lubricator, A . C. Bearing 298,836 

Mat. See Oil press mat. 

Mat, R. Martinez 298,763 

Measure and register for bottles, combined liquid, 

B. H. Rogers. Jr 298,778 

Mechanical movement, A. C. Campbell 298,943 

Mechanical movement, J. McBwen 299.082 

Mechanical movement, F. M. Nixon 299.085 

Mechanical power, J. W. Ellis 298,739 

Middlings grading and purifying machine, J. M. 

Schutz 298,900 

Mill. See Cider mill. Fanning mill. Stamp 

mill. 
Mills, purifiers, etc., feeder for, Bonnard & Grupe 298,938 
Mould. See Tile mould. 

Mouldflask.H. Adams 298,811 

Motion, transmitting. W.A.Rollins 298,893 

Movement, device to prevent retrograde, P. C. 

Wright 298,930 

Music holder, G. Burt 298,726 

Naihng machine nail feeder. H. P. Ostrum 298,882 

Necktie fastener, P. H. Higglns 298,752 

Necktie fastener, F. Ku bee 299,078 

Nut, S. Glsslnger ... 298,843 

Nut fastener, I. Brooke 298,940 

Nut lock, M. P. Dillon 298,960 

Nut, lock. S. Glsslnger 298,842 

Nut trimming machine, G. II. Fowler 298,742 

Oilcan, J. A. Griswold 299.068 

Oil can, J.C. MerreU 298,874 

Oil cup, W. A. Foster 298,963 

Oflcup, \V. II. Thomas 298,915 

Oil from the earth used In refining oils or fats, 

298,8115 



Plow, gang, A. Shaffer 

Plow, sulky, C. Schweer 

Plow, vineyard, B. C. Bradley 

Pneumatic lock, A. W. Fuller 

Pocket knife handle, Thompson & Hottegan . 



. 299,022 
. 299.020 
. 299,050 
299.066 
. 299.037 



separating, M. A. Beal 

Oil press mat, C. S. Hamilton 298,848 

Oil press mat, J. H. Vaile 298,920 

OlHng shaft bearings, device for, T. Y. Winter. . . . 299,096 

Organ, reed, P. F. Franceschinl 298.840 

Oven for drying cores or moulds, B. F. Watkins.. 298,803 

packing, piston. A. MacLaine 298,871 

Paint, L. Brown 208,941 

Paint, composition of matter to be used as a fire 

and water protective. Putt & Stratton 299.088 

Paint to wire, apparatus for applying, W. II. Saw- 
yer 298,896 

Paper biig machine, O. W. Allison 298,719 

Paper bag rack, \v. Macli 298,870 

Paper folding machine, J. H. Stonemetz 299,094 

Parer, corer, and slicer, apple. W. M. Grlscom — 29H.745 

Pen holder, fountain, J. Morton 298.767 

Pen, marking and shading, B. E. Alderman 2911,046 

Perambulator for teaching children to walk and 
automatic seat therefor, combined, A. De 

Julio 299,058 

Piano, J. Ebel 298.837 

Pillow sham holder, B. W. & A. M. Trenholm 299,095 

Pin. See Coupling pin. Safety pin. 

Pivot, mirror. Peck & Gaylord 299,005 

Planing machine, L. Houston 298.755 

Planter check rower, corn, W. B. Rush ... 298,895 

Planter check rowers, tappet wire for corn, G. W. 

Brown 298,822 

Planter, corn. L. A. Scovil 298,782 

Planter, seed, J. R. Newton 298,880 

Pla<iue holder, D. M. Ireland 398,976 

Plow ditching and grading attachment, J. W. 

298,741 



Post driver, B. Over 299,086 

Power. See Horse power. Mechanical power. 
Press. See Filter press. 

Press, C. B.Adams 298,931 

Printing and vignetting frame, O. P. Scott 298,901 

Printing machine, W. Scott 298,781 

Projectile, D. M. Mefford 298,996 

Pull, flush, J. Spruce 299,032 

Pulley, wood rim. A, Clarke 298.732 

Pulp, apparatus for forming or moulding articles 

from, W.L.Chase 298,728 

Pulp, apparatus for moulding articles from, W, 

L.Chase 298,7a9 

Pulp grinder pressure feeder, B. F. Millard 298,875 

Pulp, machinery for forming or moulding articles 

from, W. L. Chase 298,730 

Pulp, machinery for moulding artici es from, W. 

L. Chase 298,731 

Pump regulator, B. F. Osborne 298,771 

Pump, rotary. B. B. Donkin 298,952 

I 'ump, rotary, G. Lenhard 298,866 

Rack. See Paper bag rack. 

Railwayrail joint, R. Raby, Jr 298,776 

Railways, conduit for traction rope or endless 

cable, Z. P. Boyer 298,819 

Railways, electric block signal for, Swayze & 

Lane 298,913 

Rake. See Horse rake. 

Heel for nailing and other machines, H. Weeks... 299,041 

Regulator. See Pump regulator. 

Ring. See Finger ring. 

Rowing mechanism, bow facing, J. P. Willard 299,043 

Ruler, draughtsman's adjustable curve, F. W. 

Davenport 298,834 

Ruling machines. Ink reservoir for paper, B. l\ 

Donnell 298.735 

Saddle, harness, D. B. Holsburg 298,972 

Safety pin, J. Jenkins 299,075 

Satchel, D. Heidelberger 298,855 

Saw, W. Peak 298,886 

Saw chimp, frame. A. McNlece 298,995 

Saw filing machine, gin, A, P. Gathright 298,743 

Saw jointer. B. S. Bozard 298,820 

Saw sharpening machine, D. WUley 289,928 

Saw tooth, insertlble, W. B. Risdon 298,892 

Scaffolding, builder's, D. \v. Spooner 298,791 

Screw cutting machine, C. Glover 298,845 

Secondary battery charging apparatus, R. P. Sel- 

lon 299.021 

Seed drill. F. E. Tower 299038 

Seeding device, B. Lind 298,761 

Sewing machine, button, F. Bgge 298,958, 298,969 

Sewing machine, buttonhole, F. Bgge 298,957 

Sewing msichine, buttonhole, C. J. A. Sjoberg 299,027 

Shears. See Animal shears. 

Sheet metal can, F. A. Walsh 298,801 

Shingle sawing machine, G. Barl 298,737 

Shipping can, G. J. Record 299,010 

Shoulder brace, B. Biddlecome 298,818 

Shutter worker, D. F. OHver 299.001 

Sight feed lubricator, W. A. G. Schonheyder 298.898 

Skate, roller. G. L. Bailey 298,721 

Skate, roller, C. B. Flagg 299,838 

Skelp heating furnace, regenerative, M. V. Smith 299,030 

Skid elevator, S. Barcus 298,938 

Slate and slate frame muffler, J. D. Bmack 238,740 

Slate, noiseless, J. Ridge 298,891 

Sleigh, bob, B. A. Harding 398,849 

Sounding apparatus, navigational, W, Thomson.. 298,798 

Spark arrester. J. Westlnghouee 298.807 

Spool feeder, B.Allen 299,047 

Spring. See Door spring. 

Spring chair, A. M. Blake 298,936 

Sprinkler. See Street and lawn sprinkler. 

Stacking frame, W. J. Darrah 298,833 

Stalk cutter, A. R. Brown 299,053 

Stamp mill, G. S. Long 298.869 

Steam boiler, H. K. Krlebel 298.862 

Steam trap, R. B. Morse 298.878 

Stencil or perforating pen, J. C. Hill 298,853 

Still, petroleum, Clark & Warren 298.825 

Stone channeling machine, W. L. Saunders 299,092 

Stone cutting machine, W. L. Saunders 299,093 

Stove casting, G. H. Phillips 299,007 

Stove, cooking, B. J. Krause 298,986 

Strap. See Box strap. 

Street and lawn sprinkler, combined, J. Jung- 

bluth 299,076 

StufBngbox jack, A.R. Seaman 298,903 

Sulphur, apparatus for reducing. F. Dlckert 298,734 

Suppository for catarrh, F. H. Hubbard 298,855 

Switch. See Automatic switch. 
Table. See Ironing table. 

Tableknlfe, A. W. Cox 298.829 

Table leaf support, H.J. Goold 298,967 

Telegraph pole. J. Hunter 298,976 

Telegraphs, signal box for district and fire alarm, 

C. H. Carter 298,945 

Telephone exchange system, F. B. Herzog 299,070 

Telephone receiver, H. B. Waite 298,924 

Telephone, receiving, C. B. Scribner . 298,783 

Telephone transmitter, H. B. Waite 298,923, 298.925 

Telephonic receiving instrument, J. D. Husbands 299,074 

Telephonic transmitter, J. D. Husbands 299,073 

Theaters, border light for, J. T. Preddey 298,888 

Thlh coupling, .M. B. Campany 298,94i 

Thill coupling, R. H. P. Ellis 299.062 

Thill coupling, W. H. Wright 298,810 

Tile, decorative, S. Van Campen 298,921 

Tile machine, F. M. Harris et al 298,850 

Tile mould, J. Grant 298,847 

Time detector, watchman's electric, C. G. Spong- 
ier 298,906 

Timepiece for operating mechanical devices, J. 

A.Lakln 298,988 

Tobacco plants, shears for cutting, C. Nagley 298.768 

Topographical representation or model, C. L. 

Anderson 298,812 

Torpedo, railway, J. H. Bevington 298.935 

Toy. W.B. Sales 299,015 

Toy savings bank, C. M. Crandall 298.830 

Trace carrier, II. Tay 299,035 

Trap. See Steam trap. 

Trap for sinks, etc.. H. Friedrloh 299,841 

Tricycle. M. F. McMahan 298,994 

Truck, car, G. W. Simonds 299,026 

Trunk stay. C. D. Slgsbee .. . 298.789 

Umbrella and parasol frame, A. Carrara 396.944 

Undergarment, L. Danhauser 298,832 

Valve, J. S. Long 298,865 

Valve, balanced slide, W. A. Pearson 299,004 

Valve body milling machine, F. H. Richards 299.090 

Valve gear. G. M. Conway 298,^28 

valve mechanism, D T. Bills 298.738 

Valve, puppet, W. A. Pendry 299,006 

Valve, steam actuated, J. H. Vaile 298.919 

Valves, operating, F. M.Ludlow 299,079 



Vehicle running gear. Chamberlain & Harris 298,946 

Velocipede, water, B. F. Steele 298,793 

Vise, C. Kiggs 298,777 

Washing machine, M. E. Pottorff 298,775 

Watchman's electric recorder, J. Redding 299,011 

Water closet basins, adjustable support for, H. C. 

Weeden 298,804 

water elevator, W. I. Rorlck 298,014 

Water elevator and carrier, J. M.Williams 299.043 

Water elevator, compressed air, J. K. Leedy.. . .298.990 

Weather strip, P. B. Eeynolds 299.089 

Weeding machine, J. B. Ladd 298.863 

Wells, bailer for cleaning oil, J. S.Moody 298.876 

Wick raiser, G. W. Sanford 298,779 

Windlass, ship, A. Amlro 299,048 

Windlass, well bucket, W . W. Palmer 298,883 

Windmill tank, H. R. Stevens 298,793 

Wire cutter, B. Stevens 298.033 

Wire cutting machine, J). Houghton 298,974 

Wire rolling machinery, W, H. Jackson, Jr 298,977 

Wire stretcher. Older & Leering .298,881 

Wool burring and cleaning machine, F. G. & A. 

C.Sargent .... 399,016 



GET THE BEST AND CHEAPEST. 




O". .A.. T».^4.Tr eft! GO., 

(Cinoinnati, Ohio, U. S. A-* 
Bxclnaive Agents and Imoortpra for tlip Fnited States, of the 

PERIN BAND SAW BLADES, 

^Warrantftd superiaf to all others «f» qttalit ,ftvi' 

~%, tmi/^o-rtnitf/ of temper, and general ilMra- 

Hty. One Pc/riti Satn ontwfifirR three ordinary saws. 

For CidGr. Lard, Tallow, Cotton Seod an'^ 
Parafflne Oils, Cloth and ! 'aper BalinK, Leath- 
er Boltinj?, and Book Binding, liooiner Jt 
JJoschei-t Press Co., Syracuse, N. Y. 
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DESIGNS. 



Actor's shield, C. F. Waldron 

Biscuit cracker, J. Hartman 

Button, sleeve, F. F. & J. 0. Bioren 

Fireplace heater, Jackson & Hankinson 

Hinge. W. E. Sparks 

Letters, capital, C. Schaffer 

Organ case. T. Hill 

Paper, note, W. A. Pike 

Sewins machines, ornamentation of, VV. Ilaehnel. 

Stove, coal oil, R. S. Oliver 

Type, printing, H. Brehmer 



35.013 
15.006 
15.003 
15,008 
15,012 
15.011 
15,007 
15.010 
15,005 
16,009 
15.004 



TRADE MARKS. 

Bedsteads, wardrobe, 8pieffel & Co 11,193 

Matches, ActienResellschaft Union Vereinigte 

Ziindholz-und Wichse-Fabriken 11,188 

Pencils, pencil holders, pen holders, and other 

like articles, lead. E. Weissenborn 11,191 

Soap powder or powdered soap, Fisk Manufactur- 
ing Company , 11.189 

Tobacco and clears, plug and smoking, S. VV, Ten- 
able & Co 11.193 

Varnishes and liquid driers, D. Rosenheim & Sons. 11,19U 



A printed copy of the specitication and drawing of 
any patent in the foregoing list, also of any patent 
Issued since 1866. will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co.. 361 
Broadway. New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canailian Patents may now be obtained by the 
inventors for any of the inventions named in the f orse 
going list, at a cost of $40 each. For full instruction- 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 



Simli^mfuts. 



Inside Pnsre, each insertion - - - 75 cents a line. 
ISack Pas:c. encli insertion - - - $1.00 a line. 

(About eight words to a line.i 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication Qffice as early 
as Thursday morning to appear in next issue- 



NEW YORK SHELLAC CO., 

Importers and Jobbers of all grades Of 

SHELLAC. 

(Old stand of Halsey & Allen). 

9 Burlington Slip, NEW TOEK. 

Direct correspondence W. F. armstong, >.„„„*. 
solicited. F. RMcClintock, J-**''™'' 



HENLEY'S CHALLENGE ROLLER SKATE 

acknowledged BT EXPErtTS AS THE 
.MOST COMPLETE, 
SCIENTIFIC SKATE. 
and by £ink Men as the 

MOST DURABLE 
^one In the 
Pftjl^ly^m market. 
K.siATE^^F' Liberal Terms to the Trade. 

For new 4U page Illustrated Catalogue, send 4 ct. 
stimpto M. 0. HENLEY- BICUMOND, IND. 




use. A 
Stetson. 



Eldsticor Yielding: 
Sprue for foundry 

ffreat saving in patterns. Apply at Thomas D. 

Solicitor of Patents, 23 Murray St., Mw York . 



PATENT FOR SALE. 



Problems of Nature. 

A semi-monthly and popular scientific paper. It deals 
with every important question of Science, and discusses 
every class of work of scientific interest. 

TERMS OF SUBSCRIPTION: 

On« year $1 00 

Six months 50 

Single or sample copies 5 

Applications sent to PKOBLEMS OF NATURE, 

21 Park Row, N. T. 



BIG PAY tosell our RubberPrinting Stamps. Sample. 
^^^^^M free. TATLOit Bhos. & <C, Cleveland, Ohio. 



RAILWAY AND STEAM FITTERS' SUPPLIES. 

Rue's Litlie Giant Injector. 

SCREW JACKS, STURTEVANT BLOWERS. &C. 
JOHN S. URQUHART, 40 Cortlnudt St., N. Y. 

'^^Large, New, Embossed border Chromo Cards, all gold, 
I ftilTer,niotto and hsnd, name on, 10c. , 13 pks. %\. Agts' 
^^latest samples, 10 cts. L. JONES & CO., Nassau, N. Y. 

Uf AUTPn Anew ornearly new 150 horse-power 
vTHH I CVi Horizontnl Corll^s-typc iSteani 

EnisTnC) cheap for cash. To be delivered and set in 
Chicago within sixty days. 

EDWIN LEE BROWN. 
Corner Clinton and Jackson Sts., Chicago. 



ROLLSTOHE VARIETY LATHE. 

Latest improved. Rotary 
and Stationary Bed Plan- 
ers and Buzz Planers ; 
Band Saws ; WardwelVs 
Patent Saw Bench Dowel 
Machine; Chair Machine- 
ry; Boiler Machines, etc. 
AUo large Stock of Second 
hand MacMnery aVways on 
hand. Send for catalogue, 

and state Just what you want, to Kollstone Machine 

Co., 48 "Water St., Fitchburg, Mass. 





Punching Presses 

DIES AND OTHER TOOl^^ 



'Sliles & Parker Press Cir^ 




BUGGIES 



for the TRADE. Territory Kiven. 
ENTERPRISE CARRIAGE CO., 
Cincinnati, O. Catalogue FREE. 



UPRIGHT 



V I I ALIi SIZES. 

I BORING 

j —AND- 

rl^ TURNING 



-5 ]f\ 



■Hi « 



MILLS, 

48 and 73 inch 
swing. 

H, BICKFORD 

Cincinnati, Ohio. 



DISTRIBUTION WITHOUT ECCEN- 

tries.— Description of anew mechanism devised by Mr. 
DelaHarpefor distributing steam in the cylinderof an 
engine without the use of an eccentric, and presenting 
many advantages over the latter method. With full- 

gage illustration of the details of the new mechanism, 
ontained in SciiiNTiFic American Supplement. No. 
41 1 . Price lOcents. To be had at this office and from 
all newsdealers. 



WOOD ENCRAVINC. f^sr^lirT tS^s 

beautiful art. AddressWmA.Emerson.Leominster.Mass. 



FUSIBLE PLUGS.— AS A SAFEGUARD 

affainst boiler explosion. How boiler plugs are con- 
structed. How applied. Most advisable forms. Best 
fillings for them. How long a plug is reliable. With one 
figure. Contained in Scientific American Supple- 
ment. No. 410. Price 10 cents. To be had at this 
office and from all newsdealers. 



MUNSON'S PORTABLE MlUS 

AMOMtLL FU[\NISHING$. 

lylANUFAeTURED BY MUNSON BROTHEI^S, 

UTICA-,N.V. U.S.A.. 



SMAl-1.* ARTICTjKS manufactured in wood or 
metal, on most' favorable terms. Patent Office mod- 
els and experimental machinery a specialty. 

E. T. MARTIN, P O. Box ^85, .New Brunswick, N. J. 



For New and Second-hand 



ENGINES, 

Address HARRIS IRON WORKS, Titusville, Pa. ^ 



CTCAU IICCDC may save Fuel, reduce risk of 
OICHIffI UOCnO Exp] oslons. and secure /ait/t- 
ful and intelligent discharges of prescribed duties by use 
of Edson^s Time and Pressure R'cording and Alarm 
Oauges. Made and sold at 91 Liberty Street, by the 
EDSON RECORDING AND ALARM GAUGE CO. 



Theniostsiiccessfnl Liiibricntoi' 

for Loo»«e Pulleys in use. 

VAN l)TJZEN'8 PATENT 

LOOSE PULLEYOILER. 

Highly recommended by those who 
have used them for the past two 
years. Prices very reasonable. Every 
user of machinery should have our 
" Catalogue No. 55 ;' ' sent free. 
Van Duzen & Tift, Cincinnati, O. 



Water Coniniisiniier may get useful information 
from the Chart Records, obtainable tinly by using the 
Standard Instruments made and sold by the EDSON RE- 
CORDING & ALARM GAUGE CO., 91 Liberty St., N. Y. 




ROOFING 

For building of every description. Durable, light, 

easily applied, and inexpensive. Send for sample. 

N. T.COALTAB Chemical Co ..10 Warren St.,New5rQrk. 



© 1884 SCIENTIFIC AMERICAN, INC 
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STEPHENS' 
VISES. 





(FLAT AND SWIVEL BASES.) 
SOLID JAWS; STEEL-FACED OR SOLID STEEL 
Bar. Adjustable Attachments. For .fewelers, 
MachlniNrs, ('ai' and Locomotive Woi-kn. and 
ail other vise work they maintain their supei'iocity in 
sri'eiitctli. firmiipss nt grip, durability, and make, 
wliile affording the greatest economy in time aiul 
labor. Special Vises foi' Aniateurti and Wood 
Woi'Uers. Sold by the Trade. Send for Circular. 

NATHAN STEPHENS, Prop., 

41 Dey Street, New York. 



PROSPECTING MINERAL LANDS A SPECIALITY. 

CYLINDRICAL SECTIONSOR C ORES OBTAINED THE WHOLE 
DISTANCE BORED. S)^^ RTE S I AJ<I WELLS 
BORED ROUND AND STRAIGHT ADMITTIN O-t^^VJ 
A LARGER PUMP AND CASING IN PROPORTION \ 
'TO SIZE OF HOLE THAN BY 
ANY OTHER PR00E;SS 

I ESTIMATES GIVEN C^T 

II AND CONTRACTS^ it! I i 



'I DRTLL CO. 

iBOX'fZSPOTTSVILLEPA. 

jMANFTRS.OFDIAMOND DRILLS 

I "/• FORALL KINDS OF ~=^ 

-^ROCK BORING . '^ 




Truss Hoop OrlTlng. 



BARREL, KEG, 

Hogshead, 

AND 

STAVE MACHINERY. 

Over 50 varieties manu- 
factured by 

E. & B. Holmes, 

BUFFALO, N. Y, 



OPIUM 



morphine HabU Cared In 10 
to SO days. No pay till Cured. 

Db. J. Stephens, Lebaaoa, Obio^ 



NERVOUS DEBILITY to MEN 

IFKENCH HOSPITAL METHOD. New to America, 
Clvlalf^ Remedial Aseney* 160 Fulton St., New Tort 



266th EDITION. PRICE ONLY $1 

BY MAIL POSTPAID. 




KNOW THYSELF. 

A Great Medical Work on Manhood 

Exhausted Vitality, Nervous and Physical Debility, Pre- 
mature Decline in man. Errors of Youth, and the untold 
miseriesresultinfffromindiacretionsorexcpsses. A book 
for every man, young, middle-aged, and old. It contains 
125 prescriptions for all acute and chronic diseases, each 
one of which is invaluable. So found by theauthor.whose 
experience for 23 years is sueh as probably never before 
fell tot lie lot of any physician. SOOpiigea.bound in beau- 
tiful IiYench muslin, embossed covers, full gilt, guaran- 
teed to be a finer work in every sense— mechanical, liter- 
ary, and professional— than any other work gold in this 
country for ^.50, or the money will be refunded in every 
Instance. Price only $1.00 by mail, postoaid. Illustra- 
tive sample. 6 cents. Send now. Gold medal awarded 
the author by the National Medical Association, to the 
oflBcers of which he refers. 

This bo ok sh ould be read by the young for inatru ctlon 
and by the afflicted for relief. It will benefit oxh—ltm- 
don Lancet. 

There is no member of society to whom this book will 
not be useful, whether youth, parent, guardian, instruct- 
or, or clergyman.— Argonawf. 

Address the Peabody Medical Institute, or Dr. W. H. 
Parker, No. 4 Hulflnch Street. Boston, Mass., who may 
be consulted on all diseases requiring skill and experi- 
ence. Chronic and obstinatediseasesthat U C A I bave 
baffled the skii' of all other physieiansll LrlL a 
specialty. Such treated successfully TUVCCI F 
without an Instance o f failure I n I O C L i 



PATENTS. 

MESSRS. MUNN & CO., in connection with the pub- 
lication of the t:-ciENTiFic Ami-;rican, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-eight 
years' experience, and now have iinequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Par,ents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to (hem is done with special care and prompt- 
ness, on very reasonable terms. 

A pamplilet sent free of charf^e, on application, con- 
taining full information about Patents and how to pro- 
Cure them; direcclons concerning Labels, Copyrights, 
Designs. Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free (x^ charge, a Synopsis of Foreign 
Patent Laws, showing the cost and meihod of securing 
patents in all the principal countries of the world. 
mUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICE.— Comer of F and 7th Streets, 
Waahinglon. D. C. 



RUBBER BACK SQUARE PACKING. 

BEST IN THE WORLD, 

For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 

B represents that part of the packing which, when in use. is in contact with the Piston Rod. 
A, the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 

This Packing is made In lengths of about 20 feet, and of all sizes from M to 2 inches square. 




NEW 

John H . Cheeter, Treas. 



YORK BELTING & PACKING CO., 

Nos. 13 & 15 Park Row, opp. Astor House New York. 



<< 



BLAKE'S CHALLENGE" ROCK BREAKER, 

Pateiired November 1S» 187!*. 
For IVIncadain Itonil making. Ballasting of Rn.ili>anils. Crushing (H-eN.useof Iron Furnaces, 
etc. Rapidly suoerseding our older stytes of Blake Crusher on account of its superior strength, effici- 
ency,tLixA smipliciiy. Adopted by important Railway and Mining Corporations, Cities, and Towns. 
First Class Medals of SwpeT-ioritv awarded by American institute, 1879 and 1880. 

BLAKE CllUSHKU CO., Sole Makers, New Haven, Conn. 




Rider's New and Improved 

COMPRESSION 

Hot Air PuDipiEE Engine 

Ne^f and Improved Desigrns. 
INTERCHANGEABLE PLAN 

MANUFACTURED BY 



DELAMATER IRON WORKS, 



C. H. DELAMATER & CO., Proprietors, 

No. 16 COUTliANDT ST., NEW YORK, N. V. 

And 40 Dearborn Street, Chicago, III. 




THE SINOEE & CONARD CO'S 

BEAUTIFOIi EVER-BLOOMING 




The only establishment making a SPECIAL 
BUSINESS of ROSES. 60 LARGE HOUSES 
tor ROSES alone. We CIVE.AW AY, in Premi- 
ums and Extras, more ROSES thanmost eetab- 
UsniDentB grow. Strong Pot Plants suitable for Imme- 
diate bloom delivered safely. postpaid,to any postoffice. 



TreatUeon the Hose. 70 pp, tieifanily ii;usrra(«f/ FI^!E!E 

THE DINCEE i CONARD CO. „ 
Bof • OrowerB, Wwt drove. Cli«it«r Oo., Pa 




SWEEPSTAKES, WITH THE ELLIS 

Patent Journal Box. The best Planer and Matcher ever 
made. PlaniuR 20 in. wide, 6 in. thick, weight 2,200 lb., 
SSOO; planing 24 in. wide, 6 in. thick, weight 2.600 lb., 
$350. Bead ing. Arbor, an* Hesid, extra, *20. ^ash. Door, 
and Blind Machinery a specialty. C<irrospondence so- 
licited. Rowley & Hermance, williamsport, Pa. 




SECTIONAL VIEW 



el^uBBER Rolls® 

FORSCOURING 8, WRINGING 
(^GE0.RCLARK,v3 

WINDSOR LOCKS, CT. 



For Uners of^teiiin I'uiiipa. 

Van Duzen's Patent Steam Pump 

t No Packins or Oil, ) Is 

Requires \ No Repairs or Skill, > Reli- 
t NoCareor Attendance. ) able. 
Can pump any kind of liquid; ever 
ready; nomoving parts ; all brass; can- 
not clog ncr get outof order; fully tested ; 
hundreds in daily use ; every pump guar- 
anteed ; not like cheap Pumps made 
of Iron; all sizes to 6 inch discharge; 
prices from $7 upward : capacities from 
100 to 30,000 gallons per hour. State for what purpose 
wanted and send for Catalogue of " Pumps." 

VAN DUZEN Oc TIFT, Cincinnati, O. 




PLANING ANI> MATCHING MACHINE. 




Special Machines for Car Work, and the latest improved 
Wood Working Machinery of ail kinds. 



Telegi'a-pli and £lectrical 
SUPPLIES 

Medical Batteries, Inventors' Models, Experi- 
mental Work, and fine brass castings. Send for 
catalogue C E. JOWES & BRO. Cincinnati, <K 

It b important to us that you mention this paper. 



CrilBr' 3) J) fW'^^t- *ND CI.AY RETORTS ALL SHAPE 

If llljL on LIV. >BORGNER& O'BRIEN.-^ 



i° ST. above; rac 



THE COMPLETE HOME. ^flU^SS 

I book. New edition. — New bindings. — New illustrations 
I from new designs. Superbly gotten up. Same low price. 

Adapted to all classes. Sells at sigiit. Agents doing big work. 

Excellent Terms, The handsomest prospectus ever issued. 

Apply now. BradleY.Garkhtsqn & Co., 66 North ith St., 

Philadelphia, Fa. Also other grand new books and Bibles. 




Great Original Baltimore-Made 




Mantels and Registers. 

.B.C. Bibb & Son, 

Baltimore, Md. "^ 

Bestworkmanship. Lowest price, 
guaranteed. Sendforcircmars. j 




BOOKWALTER ENGINE. 

Compact. Substantial. Econom- 
ical, and easily managed i guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, includinc Oov- 
emor. Pump, etc., at the low 

r rice of 
HOKSK POWER $240 00 

4H •■ ■■ 280 00 

6H '• " 356 00 

m_ " '• 448 00 

^~ Put on cars at Springfield, O. 
JAMES IiEPFEL & CO., 

Springfield. Ohio, 
or HO Liberty St„ New YTork. 




CUTLER'S POCKET INHALER 

AND 

Carbolate of Iodine 
INHALANT. 

A cure for Catarrh .Bron- 
chitis, Asthma, and all dis- 
eases of the Throat and 
Lungs— even t'onsuinp- 
tion— if taken in season. It will break up a Cold at 
once. It is the Kins: of ('OUgrh IVIedicines. A few 
inhalations will correct the most Olleiisive Breath. 
Itmay be carried as handily as a penknife, and is guar- 
anteed to accomplish all that is claimed for it. 

Dr. George Hadley, late Professor of Chemistry and 
Pharmacy in the University of Buffalo, N. Y., concludes 
a carefully-considered report upon the merits of Cut- 
ler's Inhaler in these words: "On the whole, this In- 
haler seems to me to accomplish its purpose by novel, 
yet by the most simple and effectual means ; to be phil- 
osophical in conception, and well carried out in the exe- 
cution." 

Patented tbrouKh the agency of the SoiENTrpic 
American in IS13, this Inhaler nas since had a larger 
and more extensive sale than any Medical Instrument 
ever invented. 

It is approved by physicians of every school, and in- 
dorsed by the leading medical journals of the world. 
Over 300.000 in une. 
Sold by Druggists for $1 .00. By mail, »1.26. 
W. H. SMITH & CO., Prop's, 

410 Michigan St., Buffiilo, N. T. 



A DAY & MORE 



Dto active MKS 

3aND WOMEN TO 

J TAKK ORDERS for OUr ENLAftGED PORTRAITS. 

Address OFNER & CO. 
817 Arch St.. Phila.. Pa. 



OUTFIUBJEE! 



Cities, Towns, and Manufactories 

Supplied by Gkf.bn & Shaw 
PATENT TUBE AND GANG WELL STSTEM. 

Wi, D, Andrews & Bro., 233 Broadway, N. Y. 

Infringers of above patents will be prosecuted. 



WATCHMAKERS. 

Before buying, see the Whitcomb Lathe a,nd the Web- 
ster Foot Wheel, made by the AMERICAN WATCH 
TOOL. CO., Waltham, Mass. 




The Rider Hot Air 

COMPRESSION 

PUMPINC ENCINE 

IMPROVED. 

For Besidences or Institutions. 

Absolutely Safe. 

Any house servant can run It. Has 
a record of nine years. Send tor 
"Catalogue E." 

s-^"2'E:E^ dc CO., 

34DerSt., \. Y. Citr. 




WITIIERBY, RUGG & RICH A RDSON. Manufacturers 
of Patent Woodworking Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 



MICROSCOPES! 

TELESCOPES, 

FIELD CLASSES, 
MACIC LANTERNS, 
BAROMETERS. 

THERMOMETERS, 
DRAWINC INSTRUMENTS, 
PHILOSOPHICAL AND CHEMICAL APPARATUS 

Send for list and deserlptlono four ten CataloguCB. 

QUEEN & CO. .Opticians, PHILADELPHIA 



iAAT T KAtj LEl 7 C^STINGS FROM SPECIAL 
■ J THOI*"^lEHIGH AVE & AMERICAN ST. PHILA , t ^ "'" 




SOLDI, " "^ 



MILLIONS CAN BE 

■'■■^^■^■■*' you got? Dei 

sample prepaid. I beep 15 travelers constantlr establishing 
donnty agents and ean eel I any good thing Fast. This i 5 your 
(^^hanee. CEO. P, BENT, 81 Jackson St., Chicago. 



new and 
useful. What have 
you got? Describe fully or send 



J IMPROVED ROOT BEER. Pack- 
age, 25c. Makes 5 gallons of a delicious 
sparkling and wholesale beverage. 

Sold by all Druggists, or sent by mail on 

receipt of 35c. C. E. HIRES, 48 K. Del. Ave., Fhila., Pa. 



Goodpointto establish maufactories to supply 
the rapidly developing iJorthwest. Inducements 
offered. Address 

Secretary, Board of Trade, St. Peter, Minn. 



NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers. 
magazines, and pamphlets, has been recently improved 
and price reduced, t-ubscrtbers to the Scientific Am- 
erican and Scientific American Supplement can be 
Bupplied for the low price of $1.50 by mail, or |d.25 at the 
Office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve tfie paper. 

Address 

UUNN & CO., 

Publisliers Sciknijiic Ausbicas. 



mm NEW IRON %imm 



-,J4 




IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower, 
P. H. & F. M. ROOTS, Manufacturers, 

CONNER8VILLE, IND. 

B. S. TOWNSEND, Gen. Agt.,22Cortland St., 9Dey St., 
COOKE & CO., Selling Agts., 22 Cortland Street, 
J AS. BBOGS & CO., SellinK Agts. 9 Dey Street, 

SEND FOR PRICED CATALOGUE. 



TCI CDUnilC ''''h 20" *^6t wire, $3.50. Send for 
I CLCrnUHC circular, Fitchbur^ Acoustic Tele- 
phone Company, 12 Charles Street, Fltcuburg, Mass. 




GIVEN AWAY! 



.This is a beautiful Molld woddin^ringinade 
'of Heavy Rolled Gold plate. Each 
'ringwarranteil. We want toiiitrodureour 
__^_^ new and beautiful Catalogues of Clocks, 

Jewelry, Watches, Silverware, Ac. at once. SPE- . 
ClAL Offer: Send us fiSc ia stamps and we wiilW 
Bendvouthis elegant ring. We will also send ynuW 
FRli^E, as a preNent, the *' Little Wonder" 

TIME KEEPER, 

just as shown in cut. A tboroughly 
reliable teller of the time of day in 
a handflome Silver Nickel Hunting 
Case. Cut one-third Bize. Address 

BIBCOCK k CO., Centertiroolc, conn, 




PIPE COVERING. 




FireprodflS'on-conducting Coverings for Steam Pipes, 
Boilers, and all hot surfaces. Made in sections three 
feet long. Easy to apply. \ NbegroH lUiuei-ials— 
Fiber, lUillboard Packing, and C'eineiir. 

CHALtyiERS-SPENCE CO. 

41!5-421 Uitchth «t., f,cw York. 




Curtis Pressure Regulator, 

FOR STEAM AND WATER, 

Is made entirely of Metal. Occupies the 
same space as a Globe Valve, it has no 
gJa nds or packing, and is a lock-up valve. 

CURTIS STEAM TRAP 

Has main valve outside and air valve 

CURTIS REGIJI-ATOR CO., 
r'34 Jtcverly .*Sl., Boston, I>La8S< 




iHiX fn dt on per day at home. Samples worth $5 fre 
;^k3 liU (|lJ'*"AddressSTixsoN&Co.,Portland,Main 



FOREIGN PATENTS. 



Their Cost Reduced. 



CTbe expenses attending tlie procuring of patents In 
most foreign countries having been considerably re- 
duced, the obstacle of cost is no longer in the way of a 
large proportion of our Inventors patenting their inven- 
tions abroad. 

CANADA.— The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario, Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents In Canada is very large, and Is steadily increas- 
ing. 

ENGIjAND.— The new English law, which went into 
force on Jan. 1st. enables parties to secure patents in 
Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland, Wales, Ireland, and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is likely tn realize as much for the patentee 
in England as his United States patent produces for 
him at home, and the small (X)St now renders it possible 
for almostevery patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTHEir COUNTRIES.— Patents are also obtained 
on very reasonable terms In France, Belgium, Germany 
Austiia, Russia, Italy. Spsiin (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British ludia 
Australia, and the other British Colonies. 

An experience of thirty-f.ight years has enabled 
the publishers of The Scientific Am EiacAx to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this oflBce. 

MUNN tfc CO., Editors and Proprietors of Tnr: Sci- 
entific Ameuicax, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices, 381 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, IVIUNN & CO., 

Publishers and Patent Solicitors, 

3fil Broadway, New York, 

Branch Office, cor. F and 7th Streets, opposite Patent 
Office, WashinKton, I). C. 
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S^iiwtfewwetrts. 



Inniifle Vufxe, eiicli insertion - > 
Uaeli Paue* eiicli insertion -■ 



< 75 r*eiirs a line> 
Sl.OOaline. 



(About eight words to a line.) 

Engramngs may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



FIVE REASONS WHY 

THE 

h'M lifs Insurance IiOin;any 

346 and 348 Broadway, 
IS A GOOD COBIPANY TO INSIRE IN. 



1. 

It i» a Ijarg:e and Strong Company. It has 

been in operation over thirty-nine years, and it has 
the stability which age and success bring. It has 
over sixty-nine thousand policies in force, coverlnsE 
nearly two hundred millions of insurance, and holds 
in trust over fifty-five million dollars. After provid- 
ing for all its liabilities, its surplus is over ten mil- 
lion dollars by the Standard of the State. 

3. 

it is a Purely Mutual Company. 'It never 
had capital stock, nor stockholders. It is owned by 
the insured themselves, and is managed by persons 
of their own selection and in their own Interest. 
Profits are divided among policy-holders exclusively 
They thus secure their insurance at low cost with 
absolute security. 

3. 

It is a Liberal and Progrressire Company. 
In 1860 the New York Life broke the iron rule of 
absolute forfeiture in case of default in payment of 
premiums, by the issue of non-forfeiture policies. 
It anticipated the New Vork State law on this sub- 
ject, in time by over nineteen years, and in liberality 
to the insured, by giving more jiaid-up insurance 
than the law requires. It issues a liberal contract of 
Insurance, and construes it liberally in the interest 
of the insured when it becomes a claim. 

4. 

It is a Rapidly Growing: Company. During 
the ten years just ended following the panic of 1873, 
the New-York Life has more than doubled its 

assetS) Increased Its insurance by sixty per cent., 
and paid policy-holders over forty-nine million dol- 
lars. During these ten years its interest income has 
exceeded its losses by death by over four million dol- 
lars, and its annual income has increased from eight 
to thirteen million dollars. 

5. 

It 18 a Prudently IVIaung:ed Company. In 

estimating its liabilities the NEW-roRK LIFE em- 
ploys the severest standard, and so keeps its surplus 
about five million dollars larger than required by the 
law by which its solvency would be tested. It thus 
keeps a strip of neutral ground between the line es- 
tablished by Itself as a safety line and the line estab- 
lished by law as the " dead-line." Ileuce* uo un- 
ufiual losses, no sudden depression lu the 
pi'ices of securities, no panic* no hard times, 
nor all of these combined, can so reduce Its 
surplus as seriously to embarrass the Com- 
pany. 

Send for circulars showing the superior advan- 
tages and favorable results of its Tontine Invest- 
ment, and Non-forfeiting Limited-Tontine Policies. 

MORRIS FRANKLIN, President. 

WILLIAM H. BKERS, Viee-Presideiit& Actuary. 

HENRT TUCK, 2d Vice-President. 



H.W.JOHi(S' 

LIQUID PAINTS. 

ROOFING, 

B^ire-proof IBiailcliiig IFeltj 

Steam Pipe and Boiler CoTerings, Steam Pack- 
ing, Hill Board, Gaskets, Slieathings, 
Fire-proof Coatings, Cement, &e, 

DESCBIPTIVE PRICE LIST AND SAMPLES FBEE. 

H. W. JOHNS MTG CO., 

87 Maiden Lane, New York. 

170N. 4th St., Phila. 45 Franklin St., Chicago. 



F. Brown's Patent 

FRICTION 
' CLUTCH. 

Send for Illustrated Cata- 
logue and Discount Sheet 
to 



A. & F. BROWN, 43 Parle Place, New York. 







The" MONITOR." 

A NEW LIFTING AN l> NON- 
LilFTING INJECTOR. 



Beat Boiler Feeder 
in the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

AUo Patent 

EJECTORS 

OE 

Water Elevators, 

For Conveying 
Water and Liquid. 
l*ateiit Oilers* Lu- 

brlcHtor«. etc. 

NATHAN MANUFACTURINiQ COMPANY, 

Swdior^iaiogui. 92 & 94 Liberty St., New York. 





JEItfKINS' PATBIffT VALVES, 

Gate, Globe, Angle, Check, and Safety. 

MANUFACTURED OF BEST STEAM METAL. 

Are the acknowledged standard of the world. Have been in use siface 1868, under all possible con- 
ditions, and never have failed. 

To avoid imposition* »ee that valves are stamped *' Jenkins Bros." 



71 John Street, New York. P«nd for Price List '*A." 79 Kilby Street. Boston. 

Pond Engineering Co., St. Louis, Mo. 
avile.Ky. Marinette IronW 'k's Co., Chicago, 111. 



James Boyd, Philadelphia. Pa. AGEN 

Bees. Shook & Co., Pittsburg, Pa. Ahrens,Welker ^ 
Gibson & Clark, Cincinnati, Ohio. James Walker iC^ 
Chafe r& Becker, Cleveland,Ohio. Weir »fc Craig, ^ 
Dunham, Carrigan & Co., San Francisco 



TO INVENTOP 




, Mich. Brand & Reiehard, Minneapolis, Minn. 
English Brothers. Kansas City. Mo. 
jlendrie & Bolthoff M'f 'g Co., Denver, Col. 



s ^ 

."We would like to secur fj^ .- 
elusive right to manufactu ' a- 
tented Articles, such as are mc«de 
in whole or part of Iron, and such 
as will command a ready sale 
among the Hardware, Stove, or 
Agricultural Implement trade. 
Household articles or Agricultural 
Implements preferred. Address 

J. W. WILLIAMS & SON, 

CHAGRIN FAIiLiS, OHIU. 



lT/SiM€lKl 



KILOASILE 



yjLUMBI^ 

mqnES 







TtjE J g£E^>\ F G; CO 

g.i:iria7fci^Hni!i*5n^lin:miH'«liiV.'»J 



*' It 1 could not get ajiothet bioyole I would sot glra mine 

for its weight in solid gold. For flfteen j»%n'l loit from 

. three ifi eight d»y> every mqnth with itiAbtsQ eick bat^ 

' ftcbe. Sinoe I hftVe bten riding the bioje'^e I tinve loet 

- only two d&yi from that £Kuae, audi h»ea't spent kOol- 

Ui for » dootor." s.rtv. flEO. F. PJENTKCOST. 



ROOKSONBUILDING,PAINTING, 

■^ Deeoratinsr, etc. For 1883 eighty-eight page illus- 
trated Catalogue, address, inclosing tnree 3-cent stamps. 



WM. T. COMSTOCK, 6 Astor Place, New York; 





BARNES' 



Patent Foot and 
Steam Power Machi- 
nery Complete out- 
fits for Actual Work- 
. ■ .1 Mia'Kmr shop Business. 
J'iI!"hH!^ Lathes for Wood or 
' ^V •■ iiB*^^ I- Metal Circular Saws, 
T*CL_j ' ' '^croolSaws, Formers. 
mr^nvni^^i Moitisers. Tenoners, 
etc ,etc Ma limes on trial if desired Descriptive Cata- 
logue andPrict L 8t Free W.F. *S^ JOHN ItARN KS, 
No. 1999 Alain ^U, iioekioid. 111. 



Providence, K. Ii (Park St.), SixminuteB'walkWestfromBtation. 
Original and Only Builder of Che 

HARRIS-CORLISS ENGINE, 

with Harris' Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. By J. W. HIM, M.E. PrlceSI.25. 



5PRKY 'NJ^ 

FEEO VWTERi^ 

p FOR STEAM BOILERS 
: U.S. Ji roREiGN PATENTS 



BOGARDUH' PATENT UNIVERRAL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts^ New York. 



METALLIC SHINGLES. 




I1N6L0.AMERICAN ROOFING CO, 

23 Cliff Street, New York. 



Double Screw, Parallel, Leg Vises. 

Made and WABBANTBD stronger than any other Vise 
by EAU1.E ANVIL, WOKK!« only, l-renton, N. J. 




he 
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GAS ENGINES. 

Simple, Substantial, Safe, Economical. 

One horse power will pump 1,000 gallons of water 100 feet 
high per hour with 35 feet of gas. One-half horse power 
will pump 500 gallons 100 feet nigh with 25 feet of gas. 
POWER DETERMINED BY ACTUAL. TEST. 

Call and see them, or for circulars and prices address 

THE CONTINENTAL GAS ENGINE CO., 

No. aai BROADWAY, NEW YOKK. 



One Horse Power 



(END nsC 
.JATALffCUE AHll _, 



/RUNS ITSELF TENHOURS ON TWO 
GALLONS Of KEROSENE. ' 

'A.H.SHlPMANn'.!l^?34^. 




SHEPARD'S CELEBRATED 

Screw Cutting Foot Lathe, 

Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chucks, Man- 
drels, Twist Drills, Dogs. Calipers, etc. 
Send for catalogue of outfits for ama- 
teurs or artisans. Address 

H. I.. SIIEPAUD A- CO- 
SH &343 West Front St.,Cliicinnati, O. 



THE HOLLAND LtllBRCATOR, VISIBI.E PROP 

Ib guaranteed to be 

1. A perfect insurance 
af^ainBt the cutting ot 
Valve-seatB, Cylinder and 
Governor ValveB ot the 
engine. 

2. It will pay for itBelt 
in BismontliB,in the saving 
of oil, coal, and packing. 

3. It will insure more 
speed in thHrevolutiona of 
tne engine, aay Irom one to 
tfro BtrokeB per minute, 
thuB increaBing the power 

of the engine. M'fMbvHollanil & ThompBon, 211 River St., Troy, M.Y. 
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Address JOHN A. ROEBLING'S SONS, Manufactur- 
ers, Trenton, N. J ., or 117 Liberty street, New York. 

wheels and Rope for conveying power long distances. 
Send for circular. 



SOITHWAUK FOUNDRY & AIACHINE COItlPiNY, 

430 Washington Avenue, Philadelphia* 

Engineers & Machinists, 

Blowing Engines and Hydraulic MacbinerT. 

Sole makers of the 

Porter-Allen Aatouiatie CRt-OflT Steam Engine. 



NOISELESS ROTARY FANS. 

Thepe fans can be fastened 
to ceiling or side wall, and 
driven by a round belt direct 
from a Backus Water Mo- 
itor. Steam fingine, or other 
'power. Blades can be cov- 
lered with paper muslin to 
suit the taste in color. By 
changing angle of blade 
amount of air can be regu- 
ilated. Two or more fans 
can be connected on ceiling. 
Shaft of fan runs in metal- 
line journals, and requires 
no oiling, which is quite a 
consideration where they 
are put up in dining rooms 
over tables. Price $5 each, 
■with short shaft for low 
ceiling; with long shaft for 
Mgh ceiling, $6. Send for 
■ cular to 




SUPPLIES FROM 

HYDRANT PRESSURE, 

the cheapest power known. 
Annexed cut shows it in 
use for running Ice Gream] 
IPreezers. Invaluable for| 
running Printing Presses, 
Turning Lathes, Scroll 
Saws, Grindstones, Coffee 
Mills, Sausage Machines, 
Feed Cutters, Bleotric 
lAghtSy Elevators, etc. lt| 
needs little room, no firing 
up, fuel, ashes, repairs, en- 
gmeer, explosion, or delay, 
no extra insurance, no coal 
bills. Is noiseless, neat, 
compact, steady ; will work 
at any pressure of water' 
above 15 lb.; at 40 lb. pres- 
sure has 4-horse power, and i 
capaaity up to 10-horse 
power. Prices from $15 to $300, 




Cornell University. 

COURSES IN 

Electrical Engineering, 
Mechanical Engineering, 
Civil Engineering 

and Architecture. 

Entrance Examinatlona Begin at 9 A. M*, Juno 
16 and Sept. 16 18!S4. 

For the UNIVERSITY REGISTER, contalnlns full 
statements regarding requirements for admission, 
courses of study, desrrees, honors, expenses, free scho- 
larships, etc., and for special information, apply to 
THE TRBA8DKBB OP CORNELL DNIVBBSITr, 
Ithaca, N. T. 



Emerson's Newl^=Booli of S A W S 

More than 100 illustrations, 112 pages. * 60,ooo k 
Every rule given that will enable Its ■**- New -**■ 
Keaders to overcome every difficulty, and 'tSTEdltion'lir 
Sawyers instructed in hanging, truing, »"forlS84»» 
<»r straightening and running all kinds of G A "W W 
Never failing or success. IJow ready for ^7 -«- »• ►^ 
'Send your full address to [FREE distribution. 

Emerson, Smith &: Co., Beaver JB^alls, Fa. 







SPEAKING TELEPHONES. 

IHG JlBlEKlCAN BFXL Tiaj<:PIU»NI': conirAiv'Y, 

W. H. FORBBa, W. R. DRIViCR, THMO. N. VAIL, 
Presidmit. Treaswrcr. Qen. Manager. 

Alexander Graham Bell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application. ■) 

Telephones for I 'rivate Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this company, or 
Its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against 

Information furnished upon apnlication. 

Address all communications to the 
AIUEIMCAN UEIJ. TEiiKl'HONE COiUrANY, 
95 lUill£ Sti-eet, lioHton, lUass. 
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FOR 18S4. 
The Blost Popular Scientific 1'a]ier in the Worhl. 

Only $3.''20 a Year, hicliiiliiig postage. Weekly* 
5''^ Niiiiibei'a a Yeai*. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy. Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Clas.^es of Renders find in the Scientific 
American a popular reswme of the best scientific in- 
formation of the day ; and it is t he aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year— b2 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of thi-ee <lullai's and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of the Scientific Ameri- 
can will be supplied gratis for every cliib of five subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the Scientific American and one copy 
of the Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or ('anada, on receipt of seven dollars bv 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

361 Broadwayi New York. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific Amkricax is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific Ajikrican, one year; $9, gold, 
for both Scientific American and Sctpplement for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 
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r'pHE "Scientific American" ia prinied witti CHAS. 
± ENBU JOHNSON & CO.'S INK. Tentli and Lom- 
bard St6. PMla., an(J47Kose St., opp, Duaue St.. N. Y. 
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